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SUMMARY

The purpose of this study was to identify characteristics which
described high school students who withdrew from school. In addi-
tion, this investigation attempted to predict scnyoi dropouts at
one school in Kansas City, Missouri, on the basis of variable weight-
ings drawn from a different school. The origina.l. two-year population

consisted of 866 students from Northeast High School; for cross-
validation, characteristics of 269 students from East High School
were examined. Persisters were selected randomly, by school class.

A stepwise program of multiple discriminant analysis utilized
the F-level test of significance to determine the order of importance
of variables when the students were grouped inty different categories.
Characteristics selected from a review of the literature as being
related to high school withdrawal included student's age; birth order;
father's occupation; student ratings by the teacher; grade averages;
quartile rank; IQ scores; achievement test scores; number of tardies;
number of absences; number of retentions; and school tJ:ansfers. Of

33 variables programed in this study, teacher ratings and student
age appeared most often. Variables were never added in identical
order for different categories.

Through discriminant analysis, the student population was
classified into one of two groups -- dropout or persister. The chi-
square test of significance was used and accuracy percentages were
computed. Differences significant beyond the 0.001 level were
achieved for all 32 groups in the first two-year population. In

the process of cross-validation, differences between dropouts and
persisters were significant beyond the 0.001 level for the total
student group and for males.

Dropout prediction percentages for 22 of 32 groups were 90

or above. Seventy-seven dropouts, or 100 percent of the male
withdrawals from East High School, were predicted accurately
through cross-validation on the basis of characteristics derived
from school dropouts from Northeast High School. Total accuracy
of prediction for males by the process of cross-validation was
92.5 percent. For all 269 students the total predictive accuracy
was 88.8 percent, and the accuracy for dropouts was 91.2 percent.
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CHAPTER I

INTRODUCTION

Some twenty-six million students will leave school to enter
the world of work between 1960 and 1910. It is predicted that
About seven and one-half million will be school dropouts, and
some two and one-half million of these students will have had
less than eight years of formal education (34:3). Of the total
dropouts, an estimatel,:WIpercent have sufficient ability to
finish college orwv,66ational programs, and some 20 to 25 per-
cent of school withdrawals have superior intelligence suggesting
that causes of withdrawal are often economic or social (35).

The school dropout rate is not rising. In fact, there has
been a steady decrease in the number of dropouts and an even
greater decline in the rate of withdrawal. The problem is
becoming more troublesome because of several factors.

There is a high, and seemingly almost constant, rate of
unemployment (36:114). Although youth under 25 represent only
one-fifth of the total labor force, they account for one-third of
the unemployed. The teenage unemployment rate may run two and
one-half to three times the rate for persohs over age 25. The
real problem today is that there is less demand for the kinds of
work that dropouts can do. School withdrawals are generally
employed in occupations which shave the highest unemployment rate
or the least potential for*growth and development. The proportion
of high school dropouts in the 1E0pol-force has dropped below the
50 percent mark, but studies have shown that some 50 percent of
high school dropouts are still unemployed a year after withdrawal.
When the dropout is employed he can expect to work in a lower-
skill category and to earn less than the graduate.

The population explosion increases the emphasis on youth in
the population. In 1965 over a million more youth reached 18
than had attained that age in 1964 (3:211).
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The movement from rural and farm areas to urban centers has
increased the problem of the dropout--and his employment. On the
farm, the high school dropout was an economic asset. As more
youth enter the cities seeking jobs, unemployment figures rise,
and he becomes an economic liability.

More attention is focused on the school dropout as the number
of families on welfare increases, particularly in the larger
cities. The cost of public assistance is also rising along with
public concern for the school withdrawal.

Racial riots in the cities, in which the rioters are over-
whelmingly unemployed youths, call attention to attrition. There
is an increased need for understanding of youth today and its
problems.

An elimination of unskilled jobs through automation and
technological change is taking place. A greater gap is present
between the dropout's educational level and the level demanded by
industry. There are fewer jobs available for the unskilled
worker. Today only 17 percent of the jobs available are in an
unskilled area (39:2-3). Predictions indicate a decrease to five

percent by 1970. In direct contrast, job opportunities in the
professions and technical areas will increase by some 40 percent.

Not only are there large losses in human resources to
business and industry, but also there are losses to the student
himself. The youth loses possible future income. He'may feel
isolated, unworthy, a failure. The school dropout has failed
in one of the most important demands of the American culture--a
formal education.

The goal of public education is free education for all youth
through high school. In practice, statistics indicate that some
29 percent of the potential high school graduates of 1965 withdrew
prior to graduation (34:46). There appears to be no place in our
society for many of these youth--no place in school and no job
outside of school. Schools must offer the potential dropout an
opportunity for greater success within school to lessen his reasons
for withdrawal.

Although the rate of attrition may best be curtailed by giving
more attention to the concerns of the dropout and to the causes
of withdrawal, the solution to the problem still demands better,
more accurate prediction. More data about attrition in general

2



and the characteristics which may predict withdrawal, in par-
ticular, are necessary in order to plan alleviation.

Identification of school dropouts is difficult through any
systematic study of pupil characteristics because there is great
variability in dropouts themselves. Nevertheless, before school
retention statistics are altered there must be some means of
identifying dropouts. Data describing the characteristics which
will identify withdrawals are available in a large number of
schools, and most of these data are available at the elementary
level although dropout symptoms are often magnified as a result
of continued lack of success and increasing academic demands as
the child progresses through school.

The main objective of this study' is to determine whether
biographical and personality data differentiate students who
remain in high school and those who drop out. The student
characteristics listed are amenable to quantification and will
serve as the predictor, variables for the study. It is generally
recognized that a composite score made up of several variables will
frequently be more effective in either classification or prediction
than a single predictor alone, This study, then, will be devoted
to the determination of a composite of predictors that is
maximumly effective in the discrimination between student persisters
and dropouts, Multiple discriminant analysis is ideally suited
for this purpose because it permits the investigator to
examine the discriminatory efficiency of different combinations
of variables. This technique also provides weights for each
variable in each combination of predictors so that the investi-
gator may make some sort of judgment concerning the relative
importance of each variable.

Because there is a possibility of over-fitting the data in
multiple discriminant analysis,'just as there is in multiple
regression analysis, a cross-validation study will be carried out.
The equation found to be optimal in one school will be applied to
the same student data at another school. The effectiveness of the
equation can then be evaluated in terms of the number of correct
classifications; that is, the number of students who are correctly
identified as persisters and the number of students correctly
identified as dropouts.

A dropout is operationally defined as a high school pupil
who leaves school, and does not enroll elsewhere, before gradua-
tion for any reason except death.
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A persister is a student who enrolled in one of the two high
schools in the school years studied and who re-enrolled the
following year.

This research will attempt to identify variables which will
assist in the task of differentiating persisters and dropouts
in future years at Northeast High School, and to demonstrate the
feasibility of assigning predictive discriminant function
coefficients from variables at Northeast High School to the same
variables at East High School in Kansas City. The hypothesis that
prediction of dropouts at one school may be accomplished on the
basis of their resemblance to dropouts at another school will be
examined through cross-validation.

Some 44 continuous variables or characteristics were examined
by the initial computer program run. Scores were not available
for all students on all characteristics. Eleven variables were
dropped because of insufficient numbers. The remaining 33 continuous
variables were used as differentiators in most of the different
groupings, on the basis that previous investigations reported
in the literature had shown them to be related to characteristics
of the school dropout.

1 Age of student
2. Average Language Arts Grade for K, 1, 2
3. Average Creative Language Grade for 3, 4, 5, 6
4. Average Language Mechanism Grade for 3, 4, 5, 6
5. Average Mathematics Grade for 3, 4, 5, 6
6. Average English for 7, 8

T. Average Mathematics Grade for 7, 8
8. Birth order in family
9. Elementary Stanford Reading FmK--Paragraph Meaning,

Grade 3
10. Elementary Stanford Reading FmK--Word Meaning,

Grade 3
11. Father's occupation
12. Grade in which first failure occurred
13. Grade in which first retention occurred
14. Grade point average 7, 8
15. Number of absences 7, 8
16. Number of absences last full year in school
17. Number of children in family
18. Number of retentions
19. Number of school transfers
20. Number of tardies 7, 8
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21. Number of tardies last full year in school
22. Stanford Achievement Test FmL--Paragraph Meaning,

Grade 6
23. Stanford Achievement Test FmL--Word Meaning, Grade 6
24, Stanford Achievement Test FmL--Spelling, Grade 6
25. Stanford Achievement Test FmL--Language, Grade 6
26. Stanford Achievement Test FmL-- Arithmetic Reading,

Grade 6
27. Stanford Achievement Test Fm1,--Arithmetic

Computation, Grade 6
28. Stanford Binet Intelligence Quotient
29. Student quartile
30. Teacher rating--Getting along with others
31. Teacher rating--Responsibility
32, Teacher rating--Self-control
33. Teacher rating--Work habits

Review ,Lf Related Research

A wide diversity of factors has been studied in relation to
persistence in the public schools. Research was selected for
inclusion in this paper, with a few exceptions, on the basis of
recency and the use of more than one variable to predict school
withdrawal.

Boyles (1) collected information concerning dropouts from
229 forms returned from high schools in North Dakota. The
schools involved stated that academic difficulty accounted for
20 percent of school withdrawals; parental influence, 21 percent;
and marriage, 20 percent, The male dropout also listed academic
difficulty' as a major cause of withdrawal--24 percent--but
he listed dislike of school, which the schools did not rank
highly, as accounting for 29 percent of the dropouts. Pregnancy
accounted for 42 percent of the reasons given for female drop-
outs.

Dropout behavior or "attendance status" is characterized by
Bullock (2) as a combination of attendance, grades, number of
retentions, and participation in school activities, In an attempt
to test the reliability' of his predictive instruments for dropout
behavior among urban Negro boys in Houston, Texas, Bullock found
that school records and family structure variables do predict
better for early leavers; for late leavers, parental involvement
and personal-social relations are better predictors. He added
that similar socio-economic status did not necessarily' mean



similar academic performance and that intra-class academic
differences do exist.

Cardon and Zurick (4) matched 125 male and 81 female dropouts
from Pennsylvania high schools with an equal number of persisters.
The dropouts were labeled high ability (I.Q. of 110 or greater).

The two groups were matched on the basis of I.Q., neighborhood,
and grade at the time of withdrawal. Parents' occupations did

not differentiate. Personality descriptions of male and
unmarried female dropouts described them as casual and adven-
turesome in their approach to life.

Carrino (5) examined 'records of 404 dropouts and 404 graduates
from 13 school districts of Summit County, Ohio, in a ten-year
study (1952-62) which endeavored to identify potential dropouts
in the elementary school. For girls, the difference in I.Q.
(Kuhlman-Anderson) between dropouts and graduates was 14.4
points; for boys, 16.0 points. Boys who withdrew had a lower
average I.Q. than did girl dropouts, more males withdrew and

withdrew earlier.

Other findings of this study: the reading ability of
dropouts was lower; students poor scholastically left school
early; and the average number of days absent per year for the
male dropout was 41.2, female, 26.9--male persister 12.5,
female, 10.8. The percentage for boys who demonstrated poor social
behavior on teachers' ratings were 96.3 per cent for dropouts
compared to 11.7 percent for persisters. Of girls who withdrew,
42.9 percent had adjustment problems serious enough to record
compared to 3.3 percent of the persisters.

Parents of dropouts and persisters followed almost the
same type of occupations; however, none of the dropouts' parents
were professional people nor had any attended college. Carrino
concluded that by utilizing the permanent record of each child,
potential dropouts could be identified in the first three years
of school or before.

Four groups were established by Childers (6), composed of
340 white ninth graders at Walker County Public Schools. Group

I was made up of 77 dropouts of the year 1962-63; Group II, 77
persisters matched as to sex, grade,, and school. Group III was
made up of 93 withdrawals, 1963-64; and, Group IV, 93 students

matched as in Group II.
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After factor analysis, Childers used 13 variables for
discriminant analysisG He found that for males and females these
variables were significant: number of retentions; socio-economic
position; participation in school activities; occupational
aspiration level; and responses made to Cottle's School, Interest
Inventory. Language and non-language I.Q,; number of school
transfers; personal adjustment; social adjustment; and reading were
highly significant for male dropouts. For females, the number
of natural parents with whom the dropout lived was of primary
importance.

Coates (7) developed case studies for 141 students, called
dropouts, from school files, interviews, and administration of
the Thurstone Temperament Schedule., Students who withdrew from
school were described as being from the lower socio-economic
group, as having experienced failure in school work, and as often
being rejected by teacherS and peers. He found no evidence, as a
group, of inability to read, and scholastic aptitude scores were
not significantly different from the means of the particular
school.

Cumming (8) found that differences between graduates and
dropouts in the Minneapolis Public Schools were significant at
the 0.001 level of the X2 'test of significance in the areas of
present work, school attendance, father's occupation, and family
status. This research presented a first-year evaluation of
Outreach Counseling in four poverty. areas.

In a study of pupil holding power in four Detroit high
schools, Doolittle (9) used the X2 level of significance at the
0.01 level to rank characteristics by their power to discriminate
dropouts from graduates. Based on a sample of 1,100 beginning
tenth graders in 1959, he concluded that a dropout had no
"superior success sequence;" was retarded in grade; was most
often absent, when compared to persisters; scored in the lowest
quarter of the Detroit Intelligence Test, STEP Reading, SCAT
Total, and STEP Arithmetic Tests; was a male; and came from the
two lowest income neighborhoods.

Forty-nine small schools with a combined enrollment of
30,984 were sampled in a Texas small school project (10). Of
this number 1.5 percent, or 459, were dropouts. From information
derived from questionnaires sent to school administrators, it was
found that the average age for withdrawal was 16; more males
dropped out than females; and the dropout rate reached the
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maximum height in grade 10. The primary reason for female with-
drawals was marriage; for males, a combination of reasons was
given--low ability, parental attitudes, retardation, and dis-
satisfaction with school.

Beginning in September, 1963, each school district in
Nevada was requested to report on school dropouts each month (11).
In 1963-64 school year, 1,363 students withdrew; in 1964-65 the
rate was up 29'.92 percent.

In a comparison of the two school years, 60.88 percent of
the dropouts fell in the below-average reading ability category in
the first year; 69.42 percent in the second. In arithmetic
skills, the percentages vary from 64.49 to 67.97. In the first
year 67.75 percent of the dropouts were below average in academic
performance; in the second year, 69.42 percent. An average of 70
percent of the withdrawals had an irregular, or poor, attendance
record.

French and Cardon (13) found that the modal grade of with-
drawal was grade eleven (40 percent), followed by grade 12 (35
percent). Their selected sample of high ability dropouts con-
sisted of three groups: males, 125, unmarried females, 26; and
married females, 55. A like-number of persisting high school
students was matched by I.Q., neighborhood, and grade. The
student sample is based on .a complete listing of high ability high
school dropouts, 1964-65, selected from 93 percent of the public
and private schools of Pennsylvania.

Not substantiated as differentiators were frequent school
transfers, generally low level of parental education, and lower
parental employment status. Dropouts and persisterd did differ
significantly in areas of personality, willingness to conform,
interests, educational skills, and family orientation to school.

French and Cardon (14) matched 125 male and 81 female high
ability dropouts with a like number of other students of
comparable intelligence, neighborhoods, and grade level. The
mean I.Q. was 117. Data was utilized to construct an instrument
to identify those who would benefit by a proposed training
program.

Dropouts did differ from persisters in areas such as personality,
interests, willingness to conform, educational skills, and family
orientation toward school. Differences which were not
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substantiated included frequent school transfers (although 29 percent
the male dropouts and 33 percent of the girls had transferred),

early part-time employment, and generally low parental education.

Graduates may be falsely' identified, but large numbers of
potential dropouts were identified by' Gallington (15) . This
study took place in. Alexander County, Illinois. Gallington concluded
that dropouts tend to have older siblings more often than graduates,
and absenteeism is more prevalent among dropouts in grades seven
and eight than is retardation, The best objective predictors
were achievement, reading placement, and mathematics placement.
He found father's occupation an especially good measure. He
stated that an accumulation of several correlates was found to
be much more predictive of graduation than a single variable.

In a study of the school dropout and the implications for
elementary school guidance, Getson (16) found that performance
on ability measures is lower for the dropout. School personnel
rated the dropouts' social and emotional ability' lower than the
remainder of the school population. The dropout is often over-
age for his grade; some 70 percent of all dropouts participate
in no extra-curricular activities; and the dropouts' father more
often than in the general population is semi-skilled, unskilled,
or unemployed,.

Grinder (18) hypothesized that a strong orientation toward
the father and no interest in peer culture would predict involve-
ment in the school program, and that potential dropout-status
could be predicted by weak orientation toward the father and
high involvement in the peer cuiture He utilized a Social
Interests Inventory and data from school records for 2,220
eleventh and twelfth grade boys in seven high schools through-
out the state of Wisconsin. Multivariate procedures were used.
The findings suggest that students can be classified potential
dropouts, general-program, and college-bound at a level of
significance.

Hamreus (20) utilized a population sample of 2,386 eighth
graders in Spokane, Washington. He compared dropouts and total
sT.ayins, and dropouts with an equal-number of persisters, matched
on sex, intelligence, and socio-economic status. He described
dropouts as having lower grades; twice as many absences in the
eighth grade as the persisters; less participation in arts and
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science, clubs, and so on; more younger siblings; separated parents

to a greater degree than the pexsisters;and residence with both

parents to a lesser degree thall persisters.

When dropouts and persisters were matched, results of the

discriminant function demonstrated that the best combination of
variables to differentiate dropouts and persisters was: (1) number

of days absent from the eighth grade; (2) number of hours worked

per week; (3) number of younger siblings; and (4) attitude toward
school. For dropouts and total stay-ins the best combination was:
kl) MAT language study skills scores; (2) father's education;
(3) degree of participation in clubs; and (4) attitude toward
school,:

Harding (21) found that high school dropouts and persisters
differed significantly at the 0.001 level as to self-concept of
academic ability, perceived parental expectations, and educational

expectations or plans. He used 95 dropouts matched with per-
sisters on the basis of academic ability, socio-economic status,
and grade point average.

A school for returned dropouts provided the setting for a
study by Hess (22). A group of 287 students who had spent a
minimum of 20 daytime class hours at the Metropolitan Youth
Educational Center were divided with 111 in the terminating group
and 176 in the continuing group. Significant differences were
found between the two groups: continuers drop out later; con-
tinuers did better on reading tests; continuers had more "C"

grades in previous school experiences; continuers had fewer
recorded disciplinary actions against them; continuers had fewer
absences; and continuers were more adequately financed to meet
normal school expenditures.

The Orange County Board of Education inaugurated a three-
year summer school program for high school dropouts and potential

dropouts (23). The dropout rate in Orange County was 17 percent,
of which 46 percent were girls and 54 percent boys. Of these

dropouts, 67 percent ranked in the lower one-third of their
classes, although at least 70 percent ranked average or above

in intelligence.

Marriage was common among female dropouts, and particularly
among those who ranked in the middle or upper one-third of their

classes. There was no significant relationship between mobility
and school withdrawal. Seventy-eight percent of the dropouts'
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fathers were in semi-skilled and unskilled occupations. With-
drawals tended to be at least a grade behind in school, and lack
of reading skills was the most common weakness in both dropouts
and potential dropouts Academic failure, no interest, and poor
attendance were most commonly mentioned causes of attrition given
by students.

Hopkins (24) attempted to derive a prediction equation from
factors determined to be significant in identification of the high
school dropout, Five hundred and five white students from seven
Atlanta, Georgia, high schools were considered separately by sex.
Predictions were correct for 72.2 percent to 87.8 percent of
the students depending on the group. Regardless of the group,
different predictions were required for males and females.

For males, absences were significant. For all students
significant predictors were school achievement and occupational
status of students' parents. Neither reading level nor general
ability were indicative for identifying potential withdrawals,
regardless of studies to the contrary.

In a study involving the total seventh grade population of
four rural Texas communities in 1957-58, Kelly, et al. (25)
found five years later (1962) that 322 students were still in
school, 50 were dropouts, and 30 were labeled delinquents.
Multiple discriminant analysis was utilized to determine which
variables were most significant for each group.

Study I was based on the even numbered students, Study II,
odd, Predictors providing the greatest contribution in Study I
were Index of Social Status, STEP, Discrimination Reaction Time,
and Junior Personality Quiz. Study I classified correctly 66
percent of the delinquents; 40 percent of the dropouts; and 62
percent of the normals. The best predictors in Study II were
Wild Ones (peer nomination item), Dotting, and Step. Levels of
prediction accuracy were: 60 percent of the delinquents; 60
percent of the dropouts; and 71 percent of the normals.

Lichter, et al (26), studied intellectually capable high
school students who were potential dropouts over a four-year,
period. One hundred and five students from 25 different high
schools in Chicago were selected to determine whether casework
treatment could prevent withdrawal.

The number one problem for girls was attendance--80 percent;
for boys, academic achievement-74 percent. For about half of



the boys with school problems, the difficulty showed up as early
as the fourth grade.

The purpose of a study by Markus (27) was to construct a
model for use in predicting high school dropouts. A form of
multivariate analysis was used to predict dropouts from a sample
population of 270 eighth grade students in Chicago. It was
found that additional data increased the percentage of correctly
identified persisters, but not dropouts.

The factors which made the largest percentage contribution
to prediction included age at graduation from elementary school;
ninth-grade grade averages; social status; and family and social
mobility. Factors making the smallest contributions were
citizenship; grade averages in the tenth grade; reading ability;
and intelligence.

In an effort to predict early school leavers in the rural
schools, Moore (28) stated that approximately 80 percent of
the males and 70 percent of the females were identified as
potential dropouts at least a year before withdrawal. In a
similar study based on 12,000 seventh grade pupils in New York
state, Moore 29) found these characteristics listed on the
prediction scale in rank order of decreasing ability to predict:
age; retardation; I.Q.; pupil's interest in school; grades; and
reading ability.

In a study of comparisons of graduates, and dropouts utilizing
information commonly contained in public school records, Muirhead
(30) examined 196 dropouts and 390 high school graduates--all
males. The total population had had all of their educational
training in the Seattle Public Schools, and complete elementary
school records were available for each student.

Significant differences at the 0.01 level were found in
comparisons of general mental ability, reading ability, and in
computational skill--graduates scored higher. Graduates had
higher citizenship marks and fewer absences, attended fewer
different schools, repeated fewer grades, and grade repeaters
attended fewer schools.

In a random sample of 50 percent of a population of
1,878, Paolucci (31) identified dropouts with below normal age-
grade achievement, high rate of subject failures and other adverse
school experiences, as enrolled in terminal courses, as male, as
coming up through the same school system, and with only limited
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extracurricular activities. Parents of dropouts were employed
in occupations which required little training. Data were from
school records and interviews.

Patrick k32) used the School interest inventory and teachers'
evaluations to identify the potential dropout, With few exceptions
the same students were identified by both means. Teachers'
ratings were based on low reading ability; at least one retention;
irregular attendance; no extra-curricular activities; no interest
in school; serious emotional or physical handicap; and negative
parental attitude toward education.

To determine the characteristics of dropouts, Randall (33)
examined the cumulative records of 138 high school graduates and
138 dropouts. He compared these records on the basis of family
characteristics, grade of entry, grade retention, attendance,
extracurricular activities, standardized test results, and
scholastic averages. He selected randomly 52 dropouts for
interviews

Significant differences reported included a considerably
larger percentage of fathers of dropouts who were employed at
unskilled jobs; almost two-thirds of the school dropouts who
had been retained at least once; and absenteeism which was
nearly three times greater among dropouts than persisters.
Reading abilities of graduates tested higher; I,Q. scores and
achievement test scores of graduates were higher; and the average
report card marks of graduates were at least one letter grade
higher.

The National Education Association's Report on School
Dropouts (34) divided factors related to early school withdrawal
into factors unique to each individual; school-related factors;
family-related factors; and community-related factors. Many of
the reports cited here are quoted elsewhere in this paper. One
conclusion derived was that the range of I.Q. scores for dropouts
may vary from study to study, but in no study cited did dropouts
have higher average intelligence than high school graduates.

Schreiber (35) defines a dropout as more likely to be male
than female, to be at least 16 because of the compulsory attendance
laws,' to be enrolled in tenth grade, to have been retained, and
to be a poor school attender, The dropout has experienced,
failure or retardation in reading. School withdrawal is most
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serious among children whose parents' occupations are in lower
class occupational levels and among children whose parents'
attitude toward school is often negative or indifferent.

Students from low income families have a significantly
lower tendency to stay in school. Stoller (37) raised the
question--is this due to income? or to correlated factors? He
hypothesized after examining the data: (1) dropouts are more a
function of parental education than parental income; (2) dropout
rates are higher in rural areas than urban; (3) there are no
significant differences in dropout rates for white or nonwhite
if the levels of permanent family income and parental education
are the same; (4) there is a positive correlation between dropout
rates and the tendency to be below modal grade in school;
(5) negative correlation exists between the tendency of a pupil to
be below modal grade and the family income; and (6) being below
modal grade and parental education.

In another study, Stoller (38) examined 270 students who
graduated, or were scheduled to graduate, in 1963, 1964, 1965 or
1966. The criterion for inclusion was performance difficulty or
school withdrawal. Performance difficulty was defined as three
Ds or Fs in high school.

Stoller found that early school performance was a good
indicator of future academic difficulty, but not as good an
indicator of dropout potential. Early school failures among
dropouts came later than for poorly performing graduates. A
comparison of these two groups indicates that graduates do somewhat
better than dropouts academically and that dropouts tend to fall
farther and farther behind. Over the years English was the subject
most frequently failed.

Tuchman (40) studied 1,581 children--67 percent male--in
out-patient clinics in Philadelphia. One of the 12 categories for
which children were referred was "school problems," including
poor school work, cheating, tardiness, and truancy. As the size
of the family increased, there was an increase in referral for
school problems.

Turchan (41) matched persisters and dropouts on the basis of
sex (all males), age, general intelligence, and reading compre-
hension. His sample population consisted of 25 dropouts from an
outer-city (suburban) high school, matched with an equal number
of persisters; and 22 dropouts from an inner-city high school with
matched persisters.
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Parents cf dropouts frcm both schoo.Ls were significantly
different at the 0,0i level from the parents of persisters in
their attitude toward school. There was a significant difference
at the 0.05 level between dropouts and persisters at the inner-
.ity school and dropouts and persisters at the outer-city school
in location of residence. For persisters, the level of parents'
education was higher; parents were more often presently married
to each other, had higher yearly incomes, and smaller families.
Dropouts were characterized by lower grade point average, more
grade failures, more absences, more referrals for delinquency,
and more counselor contacts.

The student population for a study by Urdal k42) included
all students in the Spokane, Washington, public schools who
entered grades twelve, eight, and four in September, 1961. The
total population was approximately 7,000, Cumulative folders
were utilized for data, and some 200 selected twelfth graders were
interviewed.

The majority of the dropouts had a grade point average to
indicate probable high school graduation. However, persisters
obtained higher grades than dropouts even when intellectual
ability was equated. Verbal facility and language study skills
were strong determiners of school withdrawal. When differences
in ability were controlled, it was found that dropouts and per-
sisters still differed on a number of other variables.

Dropouts had attended more different schools than persisters;
student attendance record in junior high and high school was an
important indicator; and dropouts had missed almost twice as much
school as persisters. In cumpctrison with matched persisters,
school withdrawals had more younger siblings, were more likely to
have parents who were separated, and by the twelfth grade 42 per-
cent of the male dropouts and 13 percent of the girls had failed
at least once. For dropouts, there was positive correlation
between fathers' occupational level and all measures of ability
and grades, This was true of all grade levels. If parents
worked in higher level occupations, the student tended to stay
in school longer,

In a study conducted in New York City, Voss, et al. (13)
found that the I.Q. scores of graduates and dropouts showed
little difference; in addition, all of the I.Q. scores were in
the normal range. He called attention to the high correlation
between I.Q. tests and reading test, e.g., good readers
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demonstrate higher I.Q.s 21,tests than poor
stated that capable dropouts tend to remain
those of limited ability. He elaborated on
early and late dropouts.

readers. Finally he
in school longer than
the differences between

Walters (45) utilized a form of multiple discriminant
analysis which gave each student a discriminant function co-
efficient for each of nine variables. In a study at Evansville
Reitz High School, Walters found that the best combination of pre-
dictor was age, I.Q., arithmetic achievement, and father's occupa-
tion. Father's occupation appeared in 24 of the 26 differentiator
combinations and in all 11 of the predictor combinations. Ninety-
one percent accuracy of prediction of dropouts was achieved, and
80 percent total accuracy.

In a study at the college level, Walters (46) used a program
of multiple discriminant analysis and cross-validation to predict
college attrition. This was a three group study, utilizing
school transfers as the third group. The student sample of 544
was grouped into various categories, such as male and female;
fraternity and non-fraternity; and so on.

When the top three positions in order of variable entrance
were examined, class rank appeared most often, followed by the
Cooperative English Test C2 sub-scores, birth order, SAT-V,
father's education, mother's education, SAT-M, and parents'
occupations. When percentages were used for total prediction accuracy,
birth order groups had the high total average. Accuracy percentage
for dropouts was highest for the middle child and for non-fraternity
members.

Nine surveys of more than 21,000 dropouts concluded that
while 30.7 percent of the general population had I.Q.s of 110
and above, only 11.0 percent of the school dropouts fell into
this category; 50.0 percent of school dropouts, 90-109 (46.5
percent of the general population); 20.0 percent dropouts in the
80-89 range (14.5 percent general population); and 19 percent
school dropouts were below 80 I.Q., as compared with 8.2 percent
of the general population (47).



CHAPTER II

METHODS

The population and the school setting from which it was
selected are described, and the data collecting procedures are
discussed. A rationale for data coding utilized in the study is
given, and the statistical treatment is presented.

Population

The schools. The student population for this investigation
was drawn from two high schools in Kansas City, Missouri. North-
east High School was selected on the basis of a description by a
Kansas City Board of Education administrator as"a fairly typical
large-city high school."

Northeast has a high :rate of attrition--over 14 percent
according to the Report of High School Dropouts which is published
annually by the Kansas City School District. East High School was
also described as a "typical high school," although its with-
drawal rate is lower (7.4 percent for 1967-68).

Both schools draw from a middle class, population. Neither
has a high transient population. Both are comprehensive high
schools, in the sense of offerings, and are designated Triple A
schools. Achievement by pupils in both schools is described as
being in the average range.

Student population. The first population sample consisted of
students from Northeast High School who were freshmen, sophomores,
juniors, or seniors in the school years 1965-66,and 1966-67, and
who withdrew before enrollment the following academic year. These
students were called dropouts. Names of dropouts were obtained
from the Kansas City Board of Education. Two school counselors,
who were data collectors, cross-checked to determine whether
students listed as dropouts were really transfers who later
enrolled in another high school. Transfers were placed into a
separate category, since by operational definition, a student
who is enrolled in any high school is not a dropout. Girls who
were pregnant when they withdrew were also categorized separately.
Because of small numbers, these withdrawals were not placed in a
separate program; however, their cards were not entered into the
discriminant program with other dropouts.
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A sample of students at Northeast High School who were fresh-

men, sophomores, juniors, or seniors in 1965-66 and 1966-67, and

who were enrolled in the following school years 1966-67 and 1967-68

at Northeast High School was selected randomly. This student popu-

lation was operationally defined as persisters.

For purposes of cross-validation a list of students who were

freshmen, sophomores, juniors, or seniors at East High School in

1967-68 and who withdrew from school prior to enrollment in the

following academic year was compiled. These students were called

dropouts. A sample was selected randomly from students enrolled

at East High School in the following school year, 1968-69. These

students were defined as persisters.

To integrate these populations into the overall picture of

the two high schools involved, dropout figures for the three-

year period were examined. Of the total 1,777 students enrolled

at Northeast High School in 1965-66, 14.9 percent did not enroll

in high school in the following year. In 1966-67, of a total

student population of 1,850 at Northeast High School, 14.32 per-

cent did not enroll in 1967 -68.

At East High School in 1967-68, there was a total school

population of 1,851. There were 137 student withdrawals or 7.4

percent of the student population.

Collection of Data

The data which were collected for analysis were from three

sources--Northeast High School files, East High School files,

and the offices of the Kansas City Board of Education. The two

data collectors were a counselor at Northeast High School and a

counselor at East High School. Data was collected on 5 x 8 cards.*

Coding of the Data

Data was coded on a separate card for each student for the

key punching process. Coding was rechecked to insure correctness.

Other data coded numerically following the individual's code

number were divided into dichotomous and continuous variables.

*See Appendix A
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0-0

Dichotomous Variables:

1. Persistence--dropout or persister
2. Sex--male or female

Continuous Variables:

1. Age of student--age was coded as below 14 years, above
18 years, and for each year and half year between this
range

2. Student quartile--codings listed 1, 2, or 3 for each
quartile*

3. Birth order--place in family was coded by number of
siblings and rank in family

1. Number of children in family--the number was recorded
5. Father's occupation--occupation of father was coded on

the basis of the Occupational Characteristics of the
Index of Status Characteristics.** The general category
of "unemployed" was added to this occupational classifi-
cation

6. Grades--all grade averages were coded numerically: E--5,
S--4, M--3, I--2, F--1

7. Tests--scores recorded for all tests were grade equi-
valents

8. Intelligence Quotient--standard scores were computed for
the Stanford-Binet and the Otis Quick-Scoring Mental
Ability Test for more accurate comparison

9. Numbers of absences, tardies, transfers, and retentions
were recorded

10. Teacher's ratings--all ratings were recorded 1, 2, 1 4,
or 5. The highest rating possible was five--the lowest,
one.

*While quartile was the term used by the Board of Education,
the second quartile spans the two quartiles on either side of the
mean. The first quartile is 75-99; the second, 25-74; and the third
quartile 1-24.

**See Appendix B



Statistical Treatment of Data

This study utilized a "Stepwise Discriminant Analysis" as
developed by the Health Sciences Computing Facility' of the Univer-
sity of California at Los Angeles.. Multiple discriminant analysis
was used to predict group membership on the basis of the attributes
of students. There seems to be little difference between predic-
tion accuracy by regression or discriminant functions; however,
Goldman (17:183) comments that "to date, the Discriminant frame-
work seems more promising than the Regression." Discriminant
analysis assigns weights to variables in order to maximize the
accuracy of prediction of placement into individual categories
and to maximize the differences between profiles of dropouts and
persisters.

When used in a stepwise manner, discriminant analysis yields
F-level scores to determine the order of entrance into the program
for each variable. The variable. entered first will be selected on
the basis of these equivalent criteria: (a) the variable with the
largest F value: '(b) the variable which has the highest multiple
correlation with each group; and (c) the variable which would
yield the greatest reduction of within to total generalized vari-
ances. To be included in the program, a variable must be significant
at 0.01 level. For deletion, the F-level was 0.005. A classifi-
cation matrix places pupils who are actually members of one group- -
dropouts, for example--into the group they are most like (drop-
outs or persisters), based on scores on all of the variables.

To cross-validate, the program was entered and the discrimi-
nant function coefficients from the first two years at Northeast
High School were substituted for the coefficients of the year of
cross-validation at East High School. To place a student in a
group--dropout or persisters--the score for each variable was
multiplied by the discriminant function for that variable, summed,
and subtracted from a constant.

The. chi-square test of significance (12) was applied to the
classification matrix. The formula for chi square is

)2

L E
where

0 = observed frequency for cells NI, N2, . o . Ni

E = expected frequency for cells N1, N2, 0 . Ni
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CHAPTER III

RESULTS

An objective of this research was to determine the extent
to which dropouts at Northeast High School could be predicted
using a program of multiple discriminant analysis. The principal
objective was to determine whether dropouts at one school, East
High School, could be predicted on the basis of discriminant
functions derived from the discriminant analysis of characteristics
of students from another high school, Northeast. The distribution
of students is shown in Table 1,

TABLE 1, STUDENT ENROLLMENT AT NORTHEAST HIGH SCHOOL FOR TWO
YEARS, NUMBER OF WITHDRAWALS, AND NUMBER OF PERSISTERS RANDOMLY
SELECTED FOR THIS STUDY N = 866

Years
1965-66 and 1966-67

Northeast High School
enrollment 3,627

Dropouts 431
Persisters 435
Population of Study 866

The figures utilized in this study differ from the
from the Office of the Kansas City Board of Education.
counselor knew that the student had enrolled in another

data available
If the school
high school,

the student was not called a dropout although official records might
include him in this category. If the student was labeled a dropout,
but had re-enrolled in his original school, his classification was
altered. The decision of the school counselor who was the data
collector was considered final in student classification, although
dropout data cards from the Board of Education provided the starting
point for grouping. The official numbers are similar to the
statistics utilized in this study, but not identical.

Students were classified into groups of dropouts or persistersr
Whether a significant difference existed between an observed
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number of subjects in each category and an expected number based
on the null hypothesis was examined. The percentage accuracy of
the total prediction and the accuracy percentage of dropout pre-
diction were computed for each group.

The program used for multivariate analysis performs in a
stepwise manner. The order in which variables were entered
depended on the manner in which data and subjects were grouped.
Data were examined to ascertain which variables were most signifi-
cant for each of several population groups. This particular
program of multiple discriminant analysis ranks these character-
istics in order of significance for each population category. In
addition, data were examined for predictive value with these groups:

1. Student population of 866, Northeast High School,
with all 33 variables entered.

2. Student population divided by sex. Male and
female populations were entered with all variables
as two separate groups.

3. Students divided into three groups by quartiles.
These three groups were submitted to all variables,
except quartile.

1. Student population divided into four groups by
age. Each of these groups was programed with all
variables, except age.

5. The identical student population divided into
four categories by father's occupational grouping.
Levels One and Two were one category; Levels
Three and Four; Levels Five and Six; and Levels
Seven and Eight made up the remaining three
categories. Each variable was entered into the pro-
gram, except father's occupation.

6. For teacher rating, getting along with others, the
population divided by sex; then subdivided into
one of five groups from highest to lowest. All
variables were entered, with the exception of the
one held constant.

7. Teacher rating--responsibility, not divided by
sex because of low numbers. The population was
divided into five groups based on teacher ratings.
Teacher rating, responsibility, was the only variable
omitted.

8. Student population divided into five groups by
teacher rating, self-control. These groups were
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subdivided by sex and programed with all variables,
except the one held constant,

9. Teacher rating, work habits, divided into five
groups from highest to lowest rating. These five
groups were submitted to all variables, except
the rating held constant.

Two categories were utilized for data examination for predic-
tive value through cross-validation.

1 Student population of 269, East High School, with 33
variables entered.

2. Student population of East High School divided by sex,
with all variables.

Variables Ranked in Order of Statistical Significance

Thirty-three variables were entered with a student
of 866. The top ten variables in order of significance
in Table 2.

TABLE 2. TEN VARIABLES RANKED IN ORDER OF STATISTICAL

population
are listed

SIGNIFICANCE AS PREDICTORS OF PERSISTENCE N = 866

Variables F-level*

Responsibility 101.5300
Age 81.9601
Grade first failure 45.5784
Math 7, 8 24.4315
Absences 7, 8 36.4092
Retentions 13.6825
Arithmetic Reading--Stanford Achievement, Gr. 6 8.4371
Absences last full year 7.0905
Father's occupation 5.9705
Tardies last full year 3.7004

*F-level for inclusion 0.01
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For this group, the teacher rating--responsibility had the
most significant F-value. When the student population was divided
by sex for two separate groupings (see Table 3 and Table 4),
responsibility appeared in sixth place for females, first for
males. Other variables which appeared in the top ten by rank
order for all three groups were Age, Grade of first failure, and
Absences 7, 8. Variables which were present for the entire group
and males include Quartile, Transfers, and another teacher rating--
Work Habits. For the total group and the female group Arithmetic
Reading--Stanford Achievement Test, Grade 6, and Absences for the
last full year of school were listed in the upper ten by rank.

TABLE 3. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: FEMALES
N = 334

Variables F-level*

Age 64.5338
Grade point average 7, 8 60.2686
Grade first failure 30.8879
Absences 7, 8 12.1050
Arithmetic Reading--Stanford Achievement, Gr. 6 12.6131
Responsibility 6.3661
IQ 7.5980
Tardies 7, 8 3.8996
Spelling--Stanford Achievement, Gr. 6 3.9417
Absences last full year 3.9172

*F-level for inclusion 0.01
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TABLE 4 TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: MALES
N = 532

Va/iables

' *./...e........m...reamommeMMosemr

F-level*

Responsibility
Absences 7, 8
Grade first retention

72 0087
21.0123
17.0524

Math 7, 8 15.38,i8
Age 16 3965
Quartile T.8800
Grade first failure
Transfers 3,26k(
Work habits 2.66ii
Retentions 2.6801

*F-level for inclusion 0.01

The F-value for Absences 7, 8 is larger than ior Math 7, 8,
although Absences was entered later. As each variable is added,
the F-levels of subsequcnt. viables may change.

When male and female ,;:ii,Lngs are compared, some differen
in variable ranking can be notcd. Responsibility has the largest
F-value for males, but is of 1,-;,:ser significance in prediuting
the female dropout. Age is of first importance fox iemales, but
of less significance for males.

Grade point average ranks second in ranked F-levels for
girls,, but does not appear in Lhe top ten as an indicator of
school withdrawal for males. Two achievement test scores are
ranked for females, but not for males. IQ scores and Tardiness
may predict a female school dropout, but not a male.

For boys, Grade in which the first retention occurred was
third in ranking, but this variable was not listed in the top
ten for females. Math grades, Quartile and teacher rating--
Work habits were also ranked for males only.

The order in which variables were added differed depending
on the student's age. When age was held constant, the student
population was divided into four groups. The first group included

25



students 16 years of age and younger as shown in Table 5. Top
ten variables for ages 16 to 17 are shown in Table 6; 17 to 18
years of age, Table 7; and top variables for students i8 and
above when divided on the basis of age are shown in Table 8.

TABLE 5. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: AGE TO SIXTEEN
AND OVER N = 151

sommommON pne.wang0.1MN.wwwMwIlM1MamOl.rwey .aailee

V ariables F-level*

Responsibility 20,4676
Grade first failure 25.0439
Absences 7, 8 187'532
Grade point average 7, 8 942401
Birth order 5.0645
Work habits 4.7728
Paragraph Meaning--Stanford Reading, Gr, 3 c'H4934

Word Meaning--Stanford Achievement, Gr. 6 2.2899
Arithmetic Reading--Stanford Achievement, Gr. 6 2.6316
Tardies last full year 2.8840

*F-level for inclusion 001.
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TABLE 6. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
PERSISTENCE: AGF :ILXTEEN TOSIGNIFICANCE AS PREDICTORS OF

SEVENTEEN N = 242

Variables
F -level*

Math 7, 8 14.3126
Absences 7, 8 18.8556
Grade first failure 6.7063
Word Meaning--Stanford Reading, Gr. 3 7.3011
Tardies last full year 5.3650
Retentions 5.f154
English 7, 8

3.6034
Work habits 1.9529
Absences last full year 1.8649
Language Arts K, 1, 2

L.5736

*F-level for inclusion 0.01,

TABLE 7. TOP TEN VARIABLES RANKED IN ORDER OF STAT!STIP'
SEVallEh,SIGNIFICANCE AS PREDICTORS OF_ PERSISTENCE.:. AGE.

TO EIGHTEEN N = i34
0.1.......

Variables F-level*

Responsibility 55.0551Math 7, 8
19.1366

Grade first retention 17.4526
Arithmetic Reading--Stanford Achievement, Gr. 6 7.4114
Grade first failure 5.9030
Spelling--Stanford Achievement, Gr, 6 4.2747
Quartile 2.9247
IQ

2.7122
Father's occupation 2.7393
Tardies last full year 2.1038

*F-level for inclusion 0.01.
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TABLE 8. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE; AGE EIGHTEEN
AND ABOVE N =

Variables

111
F-level*

Responsibility 25.7818
English 7, 8 5.4635

Birth order 3,9770
Number of children in family 4.8552
Grade point average 7, 8 6.342?,

Spelling -- Stanford Achievement, Gr. 6 1.5142
Arithmetic ComputationStanford Achievement, Gr. 6 5.2751
Word Meaning -- Stanford Achievement, Gr. 6 1,8018
Language--Stanford Achievement, Gr. 6 3.0689
Father's 1.2508

*F-ievel for inclusion 0.01,

No one variable appeared in the iisting of ten variables in
all of the four groups. Responsibility was or first significance
for students 16 and unde, i t 18, and i8 and above. It was

not listed in the top ter. for students between the ages of 16 and
17.

Number of tardies for the last full year in s,.hool was
ranked last in the first and tnird groups and fifth in the second.
It was not ranked for the fourth age group

Three variables were listed for the two lower age groups- -
Grade in which first failure occurred was number one and number
three, respectively. Absences 7, 8 was ranked number three and
two; and a teacher rating--Work habits was number six and eight.

For the two older age groups, Spelling -- Stanford Achievement,
Grade 6 and Father's occupation were given in common. English T, 8
was listed by the second and fourth age groups, Arithmetic
ReadingStanford Achievement, Grade 6, for age groups one and
three.

The oldest and youngest age brackets had three variables in
common--Grade point average (fourth and fifth in order), Birth
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order (fifth and third), and Word Meaning--Stanford Achievement,
Grade 6 knumber eight for both age groups).

There were 147 students in the first quartile represented in
Table 9. In Table 10 results of prediction for 451 second
quartile ranked students are shown; and in Table 11, results for
241 third quartile high school students.

TABLE 9. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE. AS PREDICTORS...OF_ PERSISTENCE1.-- FIRS.T.. QUARTILE
N = 147

Variables F-level*

Grade first failure 388778
Transfers

12.9941
Grade first retention 9.7291
Tardies 7, 8 4.2195
Age

3.9533
Grade point average 7, 8 4.0362
Father's occupation 3.0673
Birth order 2.8105
Tardies last full year 1.7196
Absences last full year 3.1109

*F-level for inclusion 0.01.
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TABLE 10. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: RECOND QUARTILE.

N = 451

n,..o.r,.qa.....yrNow nn*L...........a.mw.,,,rw..mmtunt.a...n ..es4un,...o...yewuevmseaveont.,,

Varlsbles F-level*a........,,1^
Paragraph Meaning--Stanford Achievement, Gr. 6 2;08403
Age 14.8042
Grade first failure 8.3967

Number of children in family 8.4336
Paragraph Meaning--Stanford Reading, Gr. 3 5.6544
Transfers 2.7825

Math 7, 8 2.7344
English 7, 8 2.8839
Language Mechanism 3, 4, 5, 6 1.8847

Math 3, 4, 5, 6 2.3869

*F-level for inclusion 0.01.

TABLE 11. TOP TEN. VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE,AS,PREDICTORS OF
N = 241

PERSISTENCE. THIRD QUARTILE

Variables F-level*

Age 49.4848
Getting along with others 25.0668
Grade point average 7, 8 6.9758
Father's occupation 13.0624

Word Meaning--Stanford Reading, Gr. 3 604911

Transfers 3.6626
Absences 7, 8 3.5191

IQ 3.0469
Tardies last year in school 2,4441

Math 7, 8 109337

*F-level for inclusion 0.01.
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When students were divided into three groups on the basis
of their quartile rank, it was noted that two variables were
significant regardless of quartile. School Transfers and student's
Age appeared in all quartile rankings. Age had the highest F-value
for students in the third quartile, ranked second for those in the
second quartile, and ranked in fifth place for first quartile
students.

Grade in which first failure occurred was in first place for
the first quartile student. It was in third place for the second.

Three variables appeared in the top ten ranking for both
first and third quartiles--Tardies for the last year of school
attendance, Grade point average, and Father's occupation. Second
and third quartile students had Math 7, 8 as a common variable.

Grade of first retention was in third place for first
quartile students, but did not appear in the other listings.
Paragraph Meaning--Stanford Achievement Test, Grade 3 and Grade 6
scores were significant for students in the second quartile, but
not for other groupings.

Number of children in the family was ranked in the fourth
position for second quartile and two English grades were listed,
but then were not given for other quartile groups. A teacher
rating--Getting along with others was significant at second place
level for students in the third quartile. It was not mentioned
for the other groups.

Most of the 40 separate listings of variables when birth
order is held constant consist of non - academic factors (15 by
count were academic variables). Age of student was a highly
significant indicator when students were grouped by birth order.
Whether the student group was composed of single children or
twins represented in Table 12; the oldest child in Table 13;
middle child in Table 14; or youngest child shown in Table 15,
age of student was first, second, or third ranked.

Number of children in family was either first or second
ranked:for three birth order groups (exception: single child or
twin). Three variables were significant for all groups except
the middle child--Father's occupation, Responsibility, and Math
7, 8 (however, Math 3, 4, 5, 6 was listed for the middle child).
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TABLE 12. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS. PREDICTORS OF PERSISTENCE: BIRTH ORDER,
SINGLE CHILD OR TWIN N = 25

{VanwINIAW.g.olyoltn.N.OW .[I....0
Variables F-level*

Tardies 7, 8 8.2821
Age 86212
Paragraph Meaning -- Stanford Achievement, Gr- 9.8958
Math 7, 8 7 3673
Grade first retention 5.1401
Absences last full year 3,9461
Work habits 2,3986
Language Arts K, 1, 2 2.5935
Responsibility 1.0L98
Father's occupation. 0.7382

*F-level for inclusion 0.01.

TABLE 13. TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERbISTENCE: BIRTH ORDER,
OLDEST CHILD N _79

Variables F-level*

Number of children in family 45.4544
Father's occupation 20.8092
Age 21.6334
Math 7, 8 6.0409
Quartile 1.8214
Absences last full year 2.0042
Tardies last full year 3:4311
Self-control i 1134
Responsibility 7.4461
Grade point average 7, 8 1.2375

*F-level for inclusion 0001.
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'AFSI.E 14# TOP TEN VARIABLES RANKED IN ORDER OF STATISTICAI
wirE cRFOICTORS OF PERSTSTENC7: BIN ORDvR,

CHILD N it)

Variables F-level*

Age

Number children in fami4
Quartile
Absences 8

Math j, 4, 5, 6
W:,rd Meaning--Stanford Achievement, Gr. 6
arapraph Meaning--Stanford Achievement, Gr, 6

Tttrd.ts Last fu.1.1 year

Getting ---1.:ung with others

Iang!.:tage Me_hanism 3, 4, 5, 6

9.4388
5.9253
6,6666
2 3244
2.6084
e 462
4. .t.62

b39.1.

1. (011

i,1646

*F-lev(.1 lvr inclusion 0.01

TABLE 'TL)P TFN VARIAb
SIGNIFICANCE AS IREDICTOI:

YOUNGEST CHILD N = 182

ES RANKED IN ORDER OF STATI:)TICAL
OF PERSISTENCE: BIRTH ORDER,

VaLiables F-level*

Number of children in family
Father's occupation
Age
Math 7, 8
Self- control.

Language--Stanford Achievement, Gr. 6
School transfers
Responsibility
Work habits
English 7, 8

35.6561
21.8318
16.1622
8-6899
2,1023
2.i070
2,4067
1,7356
3.0330
1.3626

*F-levei for inclusion 0 01
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A teacher rating--Work habits--was significant for the
single child or twin and the youngest child. Self-control was
significant for the oldest child and the youngest. Tardies 7, 8
was first in rank for the single child or twin, but was not
included in the top ten variables for the three other birth order
groups.

Mep..

Students were grouped on the basis of father's occupation,
and the highest level is a combination of Level One and Two as
shown in Table 16. Only eight variables were significant at the
0.01 level for inclusion. The number of students for Level One
and Two is 12, which throws doubt on the accuracy of that program.

IQ was a significant predictor for Level One and Two, Level

Three and Four in Table 17, and Level. Five and Six in Table 18.
Absences for the last full year in school predicted for occupa-
tional Level One and Two and for the lowest Levels Seven and
Eight as shown in Table 19 (ranked three and five respectively).

Predictor variables for Levels Three and Four, Five and Six,
and Seven and Eight include Grade when first failure occurred,
Number of children in the family, and Grade when first retention
occurred.

TABLE 16. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE.:_,FATHER2SL
OCCUPATION, LEVEL ONE AND TWO N = 12

Variables F-level*

Getting along with others .27.7885

Age 19.1221-

Absences last full year 7.8286

Language Mechanism 3, 4, 5, 6 24.7206

Math 7, 8 5.2842

School transfers 7.4068

IQ 18.4558
Grade point average 7, 8 14.1310

Other F-levels NS

*F-level for inclusion 0.01

3)4
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TABLE 17 TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AP PREDICTORS OF PUSTSTENOR: PATHER'P
OCCUPATION, LEVEL THREE AND FOUR N = 138

Variables
F-level*

Grade first fallur
Number of children in family
Birth order
Spelling-- Stanford Achievement, Gr. 6
Absences 7, 8
Paragraph Meaning--Stanford Achievement, Gr.
Language-- Stanford AchievementAr- 6
IQ

English 7, 8
Grade first retention

6

19,4950
4,8479
4 2242
3.1987
2 -4735

2.4227
2,3496
1.4860
1,0355
1.4032

*F-level for inca.usion 0.01.

TABLE 18. TEN VARIABLES RANKED IN ORDER OF STATISTICAL

N.

SIGNIFICANCE AS PREDICTORS OF PERSISTENCE:
OCCUPATION, LEVELS FIVE AND SIX N = 338

FATHER'S

Variables
F-level*

Grade point average 7, 8 24,7971IQ
11.2281Age
12.6975

Tardies last full year 9.9630
Retentions

67953Grade first failure 6.9922
Birth order

3.2595Absences 7, 8
3.4924Grade first retention
2.6304

Number of children in family 2 4834

*F-level for inclusion 0.01
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TABLE 19. TEN VARIABLES RANKED IN ORDER OF SlATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSLUENCE: FATHER'S
OCCUPATION, LEVELS SEVEN AND EIGHT N = 185

Variables F-revel*

Seif-:.ontrol 10.3274
Grade first retenti...n 9,1545
Number of children in iamily 6.3621
Grade first failure 5.x,512

Absenzes last fulx year 9.3184Quartile's.A
:J515English 7, 8 45

Word MeaningStanford Reading, Gr j ..9288
Language Arts K, 1, 2 3.9022
Paragraph Meaning--Stanford Reading, Gr- 3 2.6760

*F-level for inclusion 0.01.

Getting along with others, a teaher rating, was number one
for the highest occupaiona... Leveis One and Two. Tea-hex rating- -
Self control--was number ;,116 occ.upational Levels Seven and
Eight, the lowest occupati,m

When students were grouped on the basis of teacher rating,
other teacher's ratings appeala more often than by chance. Which-
ever-rating was held constant, at least one other appeared at
each level (with one exception--Work habits, #4). Rating levels
varied from five to one- -five the "best" rating and one the lowest.
Where numbers permitted, the rating was held constant and the
students were subdivided by sex.

Neither of the extremes for Getting along with others was
programed,. The two lowest categories-1 and 2--were almost
perfectly grouped as shown in Table 20 All except one of the 46
students rated by the teachers as #1 or #2 (lowest categories)
withdrew from school. In the highest category (#5) the numbers
were too few for accurate programing, only five dropouts and 31
persisters.

Level 3 and 4 (second and third highest/ were subjected to
the discriminant program after division on the basis of sex. In



Table 21 are the highest predictive variables for 107 female
students rated #3: Table 22, male students, #3; Table 23, female,
#4; and Table 24, ma.Le students rated /ILL

TABLE 20 NUMBERS FOR TEACHER RATING--GETTING ALONG
WITH OTHERS, LEVELS NOT ENTERED FOR PROGRAMING N = 82

Level Dropout Persister Total
Male Female Male Female

#1 2 1 3
#2 3Y 11 1 43
#5 3 2 12 19 36

N = 82

TABLE 21. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: GETTING
ALONG WITH OTHERS, FEMALE, #3 N = 107

Variables F-level*

Work habits 1184.4393
Tardies 7, 8 17.6893
Responsibility' 10.6633
Grade first failure 6.1351
Language Arts K, 1, 2 4.5119
Absences last full year 2.5414
Number of children in family 3.0316
Quartile 1.4084
Arithmetic Reading--Stanford Achievement, Gr. 6 1 7936
Language--Stanford Achievement, Gr. 6 2.2763

*F-level for inclusion 0.01
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TABLE 22 TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: GETTING ALONG
WITH OTHERS,MALE, #3 N = 246

Variables F-level*

Respoh6Loility
Quartlie
Age
Grade first retention
Creative Language 3, 4, 5, 6
Langage Mechanism 3, 4, 5, 6
Absences last fuli year
Tardies last fu.1.1 year
Self-controi
Word MeaningStanford Achievement, Gr. 6

54.8f6i
6.i5U2

5.77'55

4.551 T

3.6009
4.2779
J.0/59
4 2118
1.8817
.1..6423

*F-level for inclusion

TABLE 23. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE:. GETTING
ALONG WITH OTHERS, FEMALE, #4 N = .1.72

Variables F-level*

Work habits 78.4627
Tarides 7, 8 3.2308
Arithmetic ReadingStanfrd Achievement, Gr. 6 2.3290
Language Mechanism 3, 4, 5, 6 6.1787
English 7, 8 2.8676
Self-control 3.1724
Responsibility 3.4402
Grade point average 7, 8 1.8347
Father's occupation 1.1644
Tardies last full year 1.2707

*F-ievel for inclusion 0.0.L.
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TABLE 24. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS,OF.PERSISTENCE: qETTING
ALONG WITH OTHERS, MALE, #4 N = 203

Variables F-level*

Work habits 90.2109
Responsibility 4,5267
Quartile 2.6401
Tardies 7, 8 2.5831
English 7, 8 1.5510
Arithmetic Computation--Stanford Achievement, Gr. 6 4.0470
Creative Language 3, 4, 5, 6 2,8531
Language--Stanford Achievement, Gr. 6 1.8981
Seif-control 1.6849
Grade point average 7, 8 1.3290

*F-level for inclusion 0.01.

Responsibility was first or second in F-Level for the two
male groups. It appeared in the upper ten variables for females
aiso. Self- control and Work habits stood in the top ten among
variables in three of the four. groups.

Quartile ranked for all student groups except female, #4.
Tardies 7, 8 was second on two variable listings and fourth on
another. Tardies last full year appeared among the other omitted
group's variables.

Numbers were too small to program Levels 1 (27 students) or
5 (7) of teacher rating--Responsibility. See Table 25 for dis-
tribution in these Levels.

There were 137 students placed at Level 2 represented in
Table 26; 489 at Level 3 in Table 27; and 150 students, Level 4,
in Table 28. Only one variable--Father's occupation--appeared
among the first ten for each of these groups.
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TABLE 25. NUMBERS FOR TEACHER RATING -- RESPONSIBILITY,
LEVELS NOT ENTERED FOR PROGRAMING N = 34

Level Dropout Persister Total

#1 27 27

#5 1 t
N= 34

TABLE 26. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: RESPONSIBILITY
#2 N = 13T

Variables F-level*

Tardies last full year 8.3509

Absences 7, 8 5.1567
Paragraph Meaning -- Stanford Achievement, Gr. 6 4.4525
IQ 5.5205
Language--Stanford Achievement, Gr. 6 2.0118
Math 7, 8 2.2614
Grade point average 7, 8 3.9013
Father' occupation 1.6765
Self-control 1.2955
Getting along with others 1.7929

*F-level for inclusion 0.01.
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TABLE 2?. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: RESPONSIBILITY
#3 N = 489

Variabie6 F-level*

Work habits 761.1783
Tardies 7, 8 14.3758
Grade first failure 9.5675
Creative language grades 3, 4, 5, 6 5.4318
Quartile 5.6255
Self-control 4.9724
Age 4.3368
Father's occupation 3.4597
Birth order 2.8131
Absences last full year 2.0598

*F-levei for inclusion 0.01.

TABLE 28. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
RESPONSIBILITYSIGNIFICANCE AS PREDICTORS OF PERSISTENCE:

#4 N = 150

Variables F -level*

Quartile 28.9349
Getting along with others 3.3217
Number of children in family 2.3181
Father's occupation 3.5888
Paragraph Meaning--Stanford Achievement, Gr. 6 3.7999
Grade first retention 2.9491
Spelling--Stanford Achievement, Gr. 6 3.4073
Age 1.6437
Word Meaning--Stanford Reading, Gr. 3 1.2698
Paragraph Meaning--Stanford Reading, Gr. 3 2.3283

*F-:level for inclusion 0.01.
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Tardies in the last full year of school was number one
predicting variable for Level 2 group. Tardies 7, 8 was number
two for Level 3,r Quartile was number one predictor for the
higher group--Level 4--and ranked fifth for Level 3. Two other
teacher ratings -- Self - control and Getting along with others- -
appeared among variables in two of these groups.

When Self - control is held
outs, no persisters; and Level
as shown in Table 29. Level 2
when subdivided by sex.

constant, Level 1 has nine drop
5 has nine persisters, no dropouts,
did not have sufficient numbers

Other teacher ratings held first place in the top ten
variables for each of the four groups. Work habits was number
one variable for female, Level 3 group as represented in Table
30. It also appeared in two other groups. Responsibility was
first rated for male, Level 3, in Table 31; female, Level 4, in
Table 32; and for male, Level 4, in Table 33.

TABLE 29. NUMBERS FOR TEACHER RATING--SELF-CONTROL,
LEVELS NOT ENTERED FOR PROGRAMING N = 93

Level Dropout Persister Total
Male Female Male Female

#1 5 9
#2 54 2 75
#5 3 6

N = 93

Student quartile ranked second among variables except for
male, Level 3, where its rank was sixth. Age, IQ, and Language- -
Stanford Achievement Test, Grade 6, appeared in three of the four
groupings. Math 7, 8 appeared twice and Math 3, 4, 5, 6 was
:,represented in another group. More than any other student grouping,
this group where Self-control was the constant, appeared to
emphasize academic subject grades, test scores, and school-
oriented categories.
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TABLE 30. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: SELF-CONTROL
FEMALE, #3 N = 153

Variables F-level*

Work habits 152.7641
Quartile 5.9688
Responsibility 3.7297
Paragraph Meaning--Stanford Reading, Gr. 3 2.1047
School transfers 3.5738
Math 3, 4, 5, 6 2.3086
Language--Stanford Achievement, Gr. 6 2.1217
Paragraph Meaning--Stanford Achievement, Gr. 6 1.6461
IQ 1.4099
Language Mechanism 3, 4, 5, 6 1.1993

*F-level for inclusion 0.01.

TABLE 31. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: SELF-CONTROL
MALE, #3 N = 317

Variables F-level*

Responsibility 25.4255
Grade first retention 19.1043
Age 15.3199
Math 7, 8 9.4891
Absences 7, 8 14.0052
Quartile 3.8555
Work habits 2.1146
Language Arts K, 1, 2 1.8649
Language--Stanford Achievement, Gr. 6 1.6732
Retentions 1.9978

*F-level for inclusion 0.01.
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TABLE 32. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SELF-CONTROLSIGNIFICANCE AS PREDICTORS OF PERSISTENCE:

FEMALE, #4 N = 134

Variables F-level*

Responsibility 638.4644
Quartile 9.8364
Language Mechanism 3, 4, 5, 6 5.7994
Word Meaning -- Stanford Achievement, Gr. 6 3.1997
IQ 2.6825
English 7, 8 3.4324
Math 7, 8 0.8182
Language -- Stanford Achievement, Gr. 6 0.7897
Age 0.6219
Grade point average 7, 8 0.7187

*F-:.Level for inclusion 0.01.

TABLE 33. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: SELF-CONTROL
MALE, #4 N = 113

Variables F-level*

Responsibility 84.3999
Quartile 51.9351
Work habits 5.0313
Tardies last full year 2.9079
Age 2.9011
Math 3, 4, 5, 6 1.86141

Creative Language 3, 4, 5, 6 3.1416
Word Meaning--Stanford Reading, Gr. 3 1.9907
IQ 1.8112
Grade first retention 1.5223

*F-level for inclusion 0001.
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Students were not subdivided by sex for teacher rating--
Work habits. Level 1 and 5 were not programed because of
numbers (27 and 5 respectively), as shown in Table 34.

TABLE 34. NUMBERS FOR TEACHER RATING- -WORK HABITS,
LEVELS NOT ENTERED FOR PROGRAMING N = 32

Level Dropout Persister Total

#1

#5

27

3 2

27

5

N = 32

Math grades appeared among the top ten variables for the
three groups five times in addition to one arithmetic test score.
See Table 35, Level 2; Table 36, Level 3; and Table 37, Level 4.

TABLE 35. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: WORK HABITS,
#2 N = 174

Variables F-level*

Age 17.2555
IQ 3.5328
Responsibility. 3.3667
Tardies last full year 1.9476
Absences last full year 2.6007
Math 7, 8 2.0294
Absences 7, 8 1.8392
Grade point average 7, 8 1.3660
Paragraph Meaning--Stanford Reading, Gr. 3 1.1023
Math 3, 4, 5, 6 2.2133

*F-level for inclusion 0.01.
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TABLE 36. TEN VARIABLES RANKED IN ORDER OF STATISTICAL
WORK HABITSSIGNIFICANCE AS PREDICTORS OF PERSISTENCE:

#3 N = 484

Variables F-level*

Responsibility 412.0909
Grade point average 7, 8 15.0870
Grade first retention 13.5007
Getting along with others 5.2996
Father's occupation 4.5338
Math 7, 8 4.0931
Tardies last full. year 3.3881
Number of chlid2en in family 2.0294
Birth order 5.1412
Transfers 1.9204

*F-ievel for inclusion 0.01.

TABLE 37: TEN VARIABLES RANKED IN ORDER OF STATISTICAL
SIGNIFICANCE AS PREDICTORS OF PERSISTENCE: WORK HABITS
#4 N = 117

Variables F-level*

Quartile 87.4854
Age 9.2390
Arithmetic Computation--Stanford Achievement, Gr. 6 7.4260
Retentions 2.5899
Absences last full year 2.5373
Math 3, 4, 5, 6 2.3782
Math 7, 8 5.0827
Paragraph Meaning--Stanford Reading, Gr. 3 2.1214
Grade first retention 1.9877
English 7, 8 1.7132

*F-level for inclusion 0.01.
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Responsibilityanother teacher rating--was third place for
Level 2 and first for Level 3. Age was first for Level 2 and
second for Level 4, and Grade point average was listed for Levels
2 and 3.

Prediction Data

Student populations were examined by accuracy prediction
and by chi square. For accuracy prediction each student was
placed into one of two groups--dropouts or persisters--by the
program. Placement depended upon which of the two categories an
individual student most resembled.

. The two accuracy cells were
A and D. (See Table 38) These cells contained the number of
cases correctly identified. The remaining two cells were error
cells.

TABLE 38. PREDICTION BASED ON THE TWO-YEAR DATE,
NORTHEAST HIGH SCHOOL, USING ALL VARIABLES N = 866

Observed

Dropouts
Persisters

Dropouts Persisters

415

14
B 16
D 421

To determine the total percentage of prediction accuracy,
cells A and D were summed and divided by the total number of
students. The total accuracy of prediction was an indication of
how well the program placed dropouts and persisters into the proper
category.

The total accuracy of prediction of dropouts was determined
by dividing the number of dropouts correctly predicted (A) by
the total number of observed dropouts. Dropout accuracy indicated
the extent to which a dropout was correctly identified.

Table 38 shows the results of the first attempt at accuracy
prediction--the total accuracy percentage was 96.5, and the
accuracy of predicting dropouts was 96.3 percent. Numerically,
the table revealed that 415 of 431 actual dropouts were accurately
predicted.
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Prediction based on division by sex demonstrated high
accuracy. Data in Table 39 revealed 97.0 percent total accuracy
and 96.6 percent accuracy in predicting dropouts for women. In
Table 40, 96.8 percent total accuracy of prediction for men
was computed and 96.5 percent accuracy in prediction of dropouts.

TABLE 39. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED.BY SEX: FEMALES
N = 334

Observed Dropouts Persisters

Dropouts A 169 B 6
Persisters B 4 D 155

TABLE 40. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY SEX: MALES
N = 532

Observed Dropouts Persisters

Dropouts A 247 B 9
Persisters C 8 D 268

Students were grouped by age with high predictive levels of
accuracy. For students sixteen or under, the total accuracy of
prediction was 97.4 percent. For Table 41, an accuracy of drop-
out prediction of 97.7.percent was computed.

For students between the ages of sixteen and seventeen, the
results in Table 42 indicated a total percentage of 98.3 percent
and a dropout prediction accuracy of 98.0 percent. Students
seventeen to eighteen showed a total prediction accuracy of 97.6
percent in Table 43, and a dropout prediction accuracy of 97.0
percent.



TABLE 41. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY AGE: SIXTEEN
OR UNDER N = 151

Observed Dropouts Persisters

Dropouts A 125 B 3
Persisters C 1 D 22

TABLE 42. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY AGE: SIXTEEN
TO SEVENTEEN N = 242

Observed Dropouts Persisters

Dropouts A 146 B 3
Persisters C 1 D 92

TABLE 43. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY AGE: SEVENTEEN
TO EIGHTEEN N = 334

Observed Dropouts Persisters

Dropouts A 99 B 3
Persisters C 5 D 227

The final age grouping--students eighteen and over- -
demonstrated a total accuracy of prediction of 97.7 percent.
The results in Table 44 indicated a dropout prediction accuracy
of 97.8 percent.
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'TABLE 44. PREDICTION BASED ON THE TWO-YEAR DATA, NORTHEAST
HIGH SCHOOL, WITH SUBJECTS GROUPED BY AGE: EIGHTEEN OR
OVER N = 132

Observed Dropouts Persisters

Dropouts
Persisters

A 44
C 2

B 1

D 85

Prediction by quartile indicated varying levels of accuracy.
For the first quartile there was total prediction accuracy of
94.6 percent and accuracy prediction for dropouts of 95.7 per-
cent, as shown in Table 45. --

TABLE 45. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY QUARTILE:
FIRST N = 147

Observed Dropouts Persisters

Dropouts A 22 B 1
Persisters C 7 D 117

Prediction for the
67.6

quartile was reported in Table 46.
An overall accuracy of 67.6 percent and a predictive dropout
accuracy of 66.8 percent were computed. Total accuracy of
prediction for the third quartile was 87.1 percent. The accuracy
of prediction for dropouts was 84.6 percent. These data were
reported in Table 47.
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TABLE 46. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY QUARTILE:
SECOND N = 451

Observed Dropouts Persisters

Dropouts A 155 B 77
Persisters C 69 D 150

TABLE 47. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-

EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY QUARTILE:
THIRD N = 241

Observed Dropouts Persisters

Dropouts A 132
Persisters 7

B 24
D 78

There was perfect 0100 percent) prediction of total and
dropout accuracy for the single child or twin when students were
grouped by birth circler. However, as shown in Table 48, numbers
were small,

TABLE 48, PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY BIRTH ORDER:
SINGLE CHILD N = 25

Observed Dropouts Persisters

Dropouts A 10 B 0

Persisters C 0 D 15
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Prediction for the oldest child in the family was shown in
Table 49. An overall accuracy of 89.9 percent and a dropout
prediction accuracy of 90.0 percent were reported.

TABLE 49. PREDICTION BASED ON THE TWO-YEAR, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY BIRTH ORDER:
OLDEST CHILD N = 179

Observed Dropouts Persisters

Dropouts
Persisters

When students were grouped as middle children, the predictive
totals were lower. In Table 50, 'the total accuracy of prediction
was 13.9 percent, with a dropout prediction level of 72.0 per-
cent

TABLE 50. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY BIRTH ORDER:
MIDDLE CHILD N = 230

Observed Dropouts Persisters

Dropouts
Persisters

In Table 51, 89.6 percent total accuracy of prediction for
the youngest child was computed. A slightly higher level of
prediction--92.8 percent--was computed for school dropouts.



TABLE 51. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY BIRTH ORDER:
YOUNGEST CHILD N = 182

Observed Dropouts rersisters

Dropouts
Persisters

A 64
C 14

B 5

D 99

Perfect prediction was computed for Levels One and Two when
students were grouped on the basis of their father's occupation.
Numbers were too small to demonstrate prediction accuracy, however,
as shown in Table 52.

TABLE 52. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY FATHER'S
OCCUPATION: LEVEL ONE AND TWO N = 12

Observed Dropouts Persisters

Dropouts A 3 B 0
Persisters C 0 D 9

Results of prediction for Levels Three and Four of groupings
based on father's occupation were shown in Table 530 There was
a total prediction accuracy of 84.8 percent and accuracy pre-
diction for dropouts of 79.3 percent.

TABLE 53. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY FATHER'S OCCUPATION:
LEVEL THREE AND FOUR N = 138

Observed Dropouts Persisters

Dropouts A 23 B 6
Persisters C 15 D 94
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When Levels Five and Six were grouped, total accuracy of

prediction was 80.5 percent. kSee Table 54) Prediction of

accuracy for dropouts was 77.3 percent.

TABLE 54. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY FATHER'S

OCCUPATION: LEVEL FIVE AND SIX N = 338

Observed Dropouts Persisters

Dropouts
Persisters

A 143
C 24

B 42

D 129

The lowest levels of occupational grouping (unskilled or

unemployed), demonstrated a total prediction accuracy of 74.6

percent. For dropouts, the level of prediction was lower--51.9

percent.kSee Table 55).

TABLE 55. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-

EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY FATHER'S

OCCUPATION: LEVEL SEVEN AND EIGHT N = 185

Observed Dropouts Persisters

Dropouts A 67 B 29

PersisterS C 18 D 71

Overall, groupings made on the basis of teacher ratings

predicted very accurately. The highest (five) and lowest (one

and two) ratings were not programed because of small numbers.

(See Tables 20, 25, 29, and 34)

When students were grouped by the rating--getting along with

others--total prediction accuracy for #3 group, females, was
99.0 percent as shown in Table 56. Dropout level of accuracy

was 98.6 percent. Prediction for persisters was 100.0 percent.



TABLE 56. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
GETTING ALONG WITH OTHERS, #3 FEMALE N = 107

Observed Dropouts Persisters

Dropouts A 72 B 1
Persisters C 0 D 34

Other groupings and their total percentage of accuracy of
prediction and accuracy of dropout prediction, respectively, were
#3, male, 92.7 and 91.6 in Table 57; #4, female, 89.0 and 97.1 in
Table 58; #4, male, 89.7 and 96.8 in Table 59. For the last two
groups which were the highest as teachers ranked from five to one,
accuracy of prediction for dropouts was much higher than that of
the total accuracy of prediction.

TABLE 57. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
GETTING ALONG WITH OTHERS, #3, MALE N = 246

Observed Dropouts Persisters

Dropouts A 120 B 11
Persisters C 7 D 108

TABLE 58. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
GETTING ALONG WITH OTHERS, #4, FEMALE N = 172

Observed Dropouts Persisters

Dropouts A 68 B 2
Persisters C 17 D 85
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TABLE 59. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:

GETTING ALONG WITH OTHERS, #4, MALE N = 203

Observed Dropouts Persisters

Dropouts
Persisters

60

19

B 2

D 122

01=1.11111WN

Data in Table 60 revealed 98.5 percent total accuracy of
prediction when the teacher rating group was for responsibility,
for students ranked #2 kfourth lowest in rank). Dropout prediction

was 93.i percent accurate, and prediction of persistence was

100.0 percent for 17 students.

TABLE 60. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
RESPONSIBILITY N = 137

Observed Dropouts Persisters

Dropouts
Persisters

A 118
C 0

B 2

D 17,

In Table 61, 91.8 percent total accuracy of prediction for
#3 group was computed and 84.5 percent accuracy in dropout
prediction. For the #4 student group of teacher rating respon-
sibility, there was a total predictive accuracy of 82.0 percent

and dropout prediction accuracy of 84.6 percent shown in Table 62.
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TABLE 61. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
RESPONSIBILITY N = 489

Dropouts Persisters

Dropouts
Persisters

A 169
C 9

B 31

D 280

TABLE 62. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
RESPONSIBILITY N = 150

Observed Dropouts Persisters

Dropouts A 33
Persisters C 21

B 6
D 90

Self-control demonstrated the highest overall prediction
averages for teacher ratings. For #3, female group the total
prediction accuracy was 92.8 percent; dropout level, 92.6 per-
cent, as shown in Table 63. Percentage levels for group #3, male,
were 93.7 total and 90.7 for dropouts, shown in Table 64. In
Table 65, levels for #4, female, group were 97.8 and 94.6 percent,
respectively, with 100.0 percent prediction for persisters.

TABLE 63. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
SELF-CONTROL #3, FEMALE N = 153

Observed Dropouts Persisters

Dropouts A 75 B 6
Persisters C 5 D 67
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TABLE 64. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
SELF-CONTROL #3, MALE N = 317

Observed

Dropouts
Persisters

Dropouts Persisters

A 127
C 7

B 13
D 170

TABLE 65. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER
RATING: SELF-CONTROL #4, FEMALE N = 134

Observed

Dropouts
Persisters

Dropouts Persisters

A 53

C 0

B 3

D 78

The highest level programed for males was #4. Percentages
were 97.6 for total accuracy and 100.0 for 49 dropouts. (See

Table 66)

TABLE 66. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER
RATING: SELF-CONTROL #4, MALE N = 123

Observed

Dropouts
Persisters

Dropouts Persisters

A 39

C 3

58

B 0

D 81



When students were grouped by teacher rating--work habits--
the highest or lowest groups predicted a higher level than the
middle group. In Table 67,a total prediction accuracy of 96.6
percent was computed for #2 group. An accuracy of dropout
prediction of 96.0 percent was reported, and the prediction
percentage for 23 persisters was 100.0.

TABLE 67 PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
WORK HABITS #2 N = 174

Observed Dropouts Persisters

Dropouts
Persisters

A 145
C 0

B 6

D 23

For the middle #3 group (see Table 68), total accuracy of
prediction was 88.6 percent; for dropouts, 77.1 percent. The
highest programed rating by teachers on work habits was #4. There
was a total prediction accuracy of 96.6 percent and accuracy of
prediction for dropouts was 89.3 percent, as shown in Table 69.

TABLE 68. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-
EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:
WORK HABITS #3 N = 484

Observed Dropouts Persisters

Dropouts A 138 B 41
Persisters C 14 D 291

59



- - -

TABLE 69. PREDICTION BASED ON THE TWO-YEAR DATA, NORTH-

EAST HIGH SCHOOL, WITH SUBJECTS GROUPED BY TEACHER RATING:

WORK HABITS # N = 11.7

Observed Dropouts Persisters

Dropouts
Persisters

A 25

C 1

B 3

D 88

INN IIMEM

Cross-validation by students from a different high school

demonstrated very high levels of prediction accuracy for some

groups. The total accuracy of prediction percentage by cross-

validation for all variables was 88.8, Dropout accuracy for this

group was still higher - -91.2 percent--as shown in Table 70.

TABLE 70 PREDICTION BASED ON CROSS-VALIDATION WITH

EAST HIGH SCHOOL DATA, USING ALL VARIABLES N = 269

Observed Dropouts Persisters

Dropouts A 124 B 12

Persisters C 18 D 115

Prediction percentages for all female students were very low.

In Table 71, the total prediction average was 51.4 percent for

girls. The dropout average was even lower- -23.7 percent based

on 59 students.

For males, cross-validation presented a perfect dropout

prediction based on 77 student male withdrawals. The total

accuracy percentage by cross-validation was a high 92.5 percint

based on a total number of 160 males. (SeelTable 72)
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TABLE 71. PREDICTION BASED ON CROSS-VALIDATION WITH
EAST HIGH SCHOOL DATA, USING ALL VARIABLES: FEMALES
N = 109

Observed Dropouts Persisters

Dropouts
Persisters

A 14
C 8

B 45

D 42

TABLE 72. PREDICTION BASED ON CROSS-VALIDATION WITH
EAST HIGH SCHOOL DATA, USING ALL VARIABLES: MALES
N = J.60

Observea Dropouts Persisters

Dropouts A 77 B 0
Persisters C 12 D 71

To attain a significant chi square the total number of
observed dropouts and persisters must exceed the expected number
in accuracy cells. An accuracy cell is one in which observed
dropouts or persisters are predicted correctly. An error cell is
a cell in which observed dropouts and persisters are placed incor-
rectly. There are four cells in each chi-square table.* In this
investigation, there are 35 chi-square tables for prediction.
Differences significant beyond the 0.001 level of confidence were
present for 34 groupings. One of the three cross-validation tables
(Females, Table 108) showed 0.50 level of confidence.

In Table 73 a summary of the level of significance for each
student grouping is presented. Table 74 summarizes the levels of
significance achieved by cross-validation.

*See Appendix C
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TABLE 73. SUMMARY OF SIGNIFICANCE OF EFFICIENCY TO
PREDICT PERSISTENCE

Category

Thirty-three variables: total population
: females
: males

Thirty-two variables: age 16 and under
: age 16-.1.7

age 17-18
: age 18 and over
: first quartile
: second quartile
: third quartile
: single child or twin
: oldest child
: middle child
: youngest child

Thirty-two variables: father's

Thirty-two

Thirty-two

variables

variables

Teacher Ratings
Thirty-two variables

Thirty-two

Thirty-two

variables

variables

Thirty-two variables

occupation, 1-2
3-4
5-6
7-8

: getting along with
others, female #3

: getting along with
others, male #3

: getting along with
others, female #4

: getting along with
others, male #4

: responsibility, #2
: responsibility, #3
: responsibility, #4
: self - control, female,

#3
: self-control, male,
#3

: self-control, female,
#4

: self-control, male,
#4

: work habits, #2
: work habits, #3
: work habits, #4

Number Stfgnificance
level

866 0.001
334 0.001
532 0.001
151 0.001
242 0.001
334 0.001
132 0.001
147 0.001
451 0.001
241 0.001
'25 0.001
179 0.001
230 0.001
182 0.001

12 0.001
138 0.001
338 0.001
185 0.001

107 0.001

246 0.001

172 0.001

203 0.001
137 0.001
489 0.001
150 0.001

153 0.001

317 0.001

134 0.001

123 0.001
174 0.001
484 0.001
117 0.001
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TABLE 74. SUMMARY OF SIGNIFICANCE OF EFFICIENCY TO
PREDICT PERSISTENCE--CROSS-VALIDATION

Category Number Significance

Thirty-three variables:
Thirty-three variables:
Thirty-three variables:

total population
females
males

269
109
160

0.001
0.50
0.001

63

a.



CHAPTER IV

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This chapter summarizes the purposes, problems, and pro-
cedures used in the investigation. Conclusions were formulated
on the basis of groupings of students and in terms of results
obtained in the study. Recommendations were based on the findings.

Summary of Purpose, Problems, and Procedures

The purpose of this study was to identify characteristics
which described high school students who withdrew from school.
This investigation attempted to identify variables which would
assist in the task of differentiating persisters and withdrawals
in future classes at Northeast High School. In addition, this
study attempted to predict school dropouts at one city school--
East High School- -on the basis of variable weightings drawn from
a different school population at Northeast High School.

The problems examined in this investigation may best be stated
in question form. Is it possible to predict dropouts from a high
school by use of multiple discriminant analysis? At what level of
accuracy? Are different variables of equal importance for dropout
identification? Which variables are most important for prediction?
How early may school withdrawal be predicted? Is it possible to
predict dropouts from one school on the basis of their similarity
to dropouts from another school? With what degree of accuracy?

In order to seek out answers to these questions, the study
was confined to Northeast High School, Kansas City, Missouri, and
to 866 students enrolled for the school years 1965-66 or 1966-67.
For cross-validation, 269 students who enrolled in the fall of 1967
at East High School were subjects. A follow-up was conducted to
determine whether each dropout would be defined operationally as
a dropout or a transfer.

Student comparisons were based on the statistical analyses
of data from the students' cumulative folders or from the offices"
of the Kansas City Board of Education. Part of the statistical
analyses involved the use of the F-level test of significance to
determine the order of importance of variables when the students
were grouped into different categories.
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The chi-square test of significance was used to determine
differences in prediction of students into categories of per-
sistence or withdrawal. In tests of significance, the 0.05 level
of confidence was used as the base level for significant differences
among groups. Accuracy percentages were also computed to determine
accuracy of prediction.

Characteristics often mentioned in a review of the literature
as being related to high school withdrawal included student's age;
birth order; father's occupation; student ratings by the teacher;
grade averages; quartile rank; IQ scores; test scores; number of
tardies; number of absences; number of retentions; and school
transfers. Analysis of this data from the student population of
1965-66 and 1966-67 was undertaken. The statistical design of the
study provided an individual discriminant function coefficient for
each of the 33 variables. In this way each student was assigned to
the group he most resembled-- dropout or persister. The coefficients',
or weights, obtained from the data collected from the first two
student populations at Northeast High School were applied to the
data collected from the student population of 1967-68 from East
High School.

Summary. of Characteristics Which Differentiated
Dropouts and Persisters

To set up prediction tables, variables were added in different
order for eaCh student category--for males and for females, for
example. Variable order was determined by the size of the F-value.

By arbitrarily' choosing to examine the top three positions in
the order in which the variables were entered, it was found that a
teacher rating--responsibility--and age appeared most often,
followed by grade in which the first failure occurred and quartile
rank. Appearing most often in the upper 10 ranked variables were
age; teacher rating--responsibility; Math 7-8; quartile rank; and
tardies for the last full year. Variables were never added in the
same order for different categories. For example, the order of
importance of descriptive characteristics was different for a male
dropout and a female.
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Summary of Prediction Data

Through discriminant analysis, the student population was
classified into cne of two groups--dropout or persister. For the

first two-year student population, ail groups achieved beyond the

0.001 level of significance. Groups which had greatest significance

for prediction were students; males; teacher rating--responsibility,

#3 (middle group); age 17-18; females; teacher rating--work habits,

#3; teacher rating -- seif- controi, male, #3; and age 16-17.

The process of cross- validation added to the level of pre-

diction in two groups. In order of significance were groupings
of all students and males. Not significant at the 0.05 level

were female students used for cross-validation.

When percentages were used, the highest categories for total
prediction accuracy were teacher rating--getting along with others,

female, #3; teacher rating -- responsibility, #2; age 16-17; teacher
rating--seif-control, female, #4; age 18 and above; age 17-18;
teacher rating - control, male, #4; age 16 and under; females; males;
and teacher ratings--work habits, #2 and #4. Teacher ratings and

age of student dictated the highest level of percentage accuracy of
prediction.

Prediction of dropout accuracy was highest for teacher rating--

self-control, male, #4 percent); teacher rating -- getting

along with others, female, #3; teacher rating -- responsibility, #2;

age 16-17; age 18 and over; age 16 and under; teacher rating- -

getting along with others, female, #4; age 17-18; teacher rating- -

getting along with others, male, #4; and females. Again teacher

ratings and age predicted at the highest level of accuracy. Cross-

validation of dropouts exceeded the original prediction percentage

in only one category--males 0100 percent).

Conclusions

School dropouts can be predicted at a high level of accuracy
by' the use of multiple discriminant analysis. Of 32 separate

dropout accuracy computations, 22 percentages were 90 or above.

The characteristics important for prediction varied with the

individual grouping. When variables mentioned most frequently
were combined, teachers' ratings ranked first, followed by
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Stanford Achievement Test scores for Grade 6, number of absences,
English grades, number of tardies, grades in Mathematics, and the
student's age.

Results of this investigation indicate that high school with-
drawa.t. may be id3ntified in the elementary grades. In prediction
of total accuracy and dropout accuracy by percentages, the highest
..ategories were teacher ratings and age of student. The ratings
are available in the elementary school, and both categories may be
determined at that level.

It was demonstrated by cross-validation that characteristics
of dropouts from one high school--Northeast--may be utilized to
predict dropouts from another high school- East - -at varying levels
of accuracy. When ail East High School students were grouped
together for cress-vaa.idation, the program demonstrated a highly
significant level, of accuracy. For males only, the rates for
total and dropout predictive accuracy were even greater Seventy-
seven, or 100 percent of the male dropouts were predicted
accurately on the basis of ,haracteristics derived from school
withdrawals from another high school. For girls, the accuracy
prediction figures were low, although for predicting persisters
the percentage was 84.

Recommendations

1. A study of the order in which variables were added to
the program is recommended. For example, is it possible to predict
persisten,e accurately for a female, 16 years old who is the
youngest In her family--when all of these' categories are descrip-
tive of a single person?

2. Teacher ratings appeared to play a most important role
in persistence at Northeast High School. Students who attained the
highest rating, #5, on two of four ratings were all persisters. In

teacher rating--getting along with others, 31 of 36 students were
persisters 1/486.1 perLent); for work habits, three of five students
rated highest by teachers in this category were dropouts. All
students who were ranked #1, the lowest teacher rating level,
became school dropouts.

Teacher ratings are recorded by Kansas City teachers on the
child's cumulative folder for each elementary grade. If he had all
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of his elementary school experience in the Kansas City system,
there would be six ratings in each of the four categories. The
figures utilized for this research were arithmetic averages. For
purposes of this study, the population size utilized and the
individual's own regression to the mean tend to minimize any rating
discrepancies.

Little structuring or defining is done within the elementary
schools involved regarding aetinitions for getting along with
others, responsibility, serf-cc,ntror, or work habits. Although
scientific basis may ce raciting, there appears to be a consensus
of term definitions. Since the ratings are completed in the
elementary school, prediction on the basis of teacher ratings could
be accomplished prior to junior high school. It is recommended that
further study be given to tnese ratings ana their relationship to
persistence.

3. Student's age was a significant predictor of persistence
at Northeast High School. A more detailed study of the significance
of this variable is indicated.

4. Prediction levels for males and females were significant
in the original two-year sample, and for the cross-validation
year for mares onry. It was noted that with the exception of
teacher-rating--responsibirity; absences 7, 8; age; and grade of
first failure, the first A variables entered for boys and girls
were different. It is re,mmencted that for identification of
dropouts in future studies, males and females be considered
separately

5. In endeavoring to identify school dropouts, it is recom-
mended that a combination of factors be examined. The levels of
predictive accuracy attained in this study may be attributed, at
least in part, to the number of differentiators utilized.

6. The high leve,..s of ac,aracy of prediction for all students
and males, through ,ross-validation, indicate a need to explore the
possibilities of this method 'tf prediction further. In cross-valida-
tion the discriminant function coefficients from the first two years
at Northeast High School were substituted for coefficients of the
cross-validation population at East High School. Students from East
were placed into the group they most resembled. Classification
was based on :.,,r es on the variables utilized in the study.
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Questions which should be raised--how similar, or dissimilar, are
these two Kansas City high schools? At what levels of accuracy
could potential dropouts from other high schools be predicted?
Further investigations in these areas need to be made.

7. Based on the levels of predictive accuracy demonstrated
in this study, school dropouts can be identified. Withdrawals
from the first two-year sample and from the last-year for cross-
validation at a different high school were predicted beyond 0.001
level of significance (exception: females, in cross-validation
sample).

Data for identification of dropouts were available from
school cumulative records. Many of the most accurate prediction
data were available in the elementary school. This program for
identification should help the elementary teacher, counselor, and
other school personnel become more aware of ways by which potential
dropouts may be identified, and following identification, how to
prevent future withdrawals.

A program of remediation needs to be established after identi-
fication. The potential withdrawal could be encouraged to remain
in school through counseling and/or educational program modification.
An awareness of the individual student classified a potential "drop-
out" by this program of multiple discriminant analysis will establish
the basis for a preventive program.

8. It is recommended that a longitudinal study 'be carried
out for additional years. This type of study, would offer further
evidence of the effectiveness of the methods and procedures employed
in this investigation.
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Appendix A
Sample Card for Data Collection

Name

Do, Pr, Tr, Ret, Grd 1-

2-3-4-5
M, F 1-2
F, So, J, Fr 1-2-3-4-5th
cause of withdrawal
parent's sep, no, Uk 1-
2-3
Spec. Ed., no 1-2
phy. prob, no 1-2
emot. prob, no i-2
# times withdrew
adm pro
age DO date
quartile
0 Y--birth order
Lumber of children in
family

Stanford Achievement FmL
Gr 3 Gr 6 paragraph

meaning
word
meaning
spelling
language

arith. read.

arith.
comput.

IQ type
# absences 7-8
# absences last full year
# tardies 7-8

15

Birth date

father's occup 1-2-3-4-5-6-
T-8
aver. lang. arts grade K -1-
2- E--5, S--4, M--3, I- -2,
F--1
aver. creative lang. grades
3-4-5-6
aver. lang. mech. grades
3-4-5-6
aver. math 3-4-5-6
aver. math 7-8
aver. English 7-8
GPA 7-8
Elem. Stanford Read. FmK,
Gr 3 paragraph meaning
word meaning
Elem. Stanford Arith FmK

4 Gr 5 reasoning
computation

# tardies last full year
# school transfers
# retentions
grade first failure
grade first retention
Teacher ratings
getting along with others
responsibility
self-control
work habits



Appendix B
Index of Status Characteristics

The Index of Status Characteristics was developed by W. Lloyd
Warner, Marchia Meeker, and Kenneth Eells is 1949 at the University
of Chicago. The Std:Lus Index is based on two propositions--economic
and prestige factors dre highly correlated with social class; and
social and economic factors, such as talent or money, must be
translated into the sociai class status level acceptable to members
of a community.

Characteristics in the Status Index are Occupation, Source
of Income, House Type, and Dwelling Area. Warner, Meeker, and
Eells state "if social class were to be predicted on the basis of
one status characteristic, the most accurate prediction would be
obtained by basing it upon occupation." 48:i68) The highest
correlation between social class and any one of the four vari-
ables in the Index is 0.91--between social class and occupation.
Each occupation is classified according to kind of occupation and
rated by level of occupation. In attempting to assign a rating
to a job, the rater must decide whether it is an average job,
below average, or above, and assign it a comparable rating.

The reliability of the occupational ratings made was tested
by the investigator by randomly selecting one hundred occupa-
tional listings from the data (46:29). Three independent judges
were asked to rate jobs using the Index. The type of rating is
described by Guilford as an intraciass correlation or an average
intercorrelation (19:395). The formula for computing reliability
by this method is

where

711-
Vs) Ve

V - 1) V
e

Y
11 = reliability of ratings for a single rater

V = variance of persons
V = variance or error
k
e

= number of raters

This formula gives the reliability for mean ratings from k raters.
This is the reliability for one rater.
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The averages of the three raters

r = VP Ve
kk V

p

The reliability for one rater of the Index was 0.91 (46:30).The reliability for the three raters combined was 0.97. When theoccupation was not listed in the Index, the judges appraised tlie%kind and level of occupation in a relatively consistent-inemner,--probably on the basis of comparison to other known or listed
occupations.
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Index of Status Characteristics

Reference: Warner, W. Lloyd; Meeker, M.; and Eelis, K., Social Class
in America, Harper and Row, Publishers, Inc., New York,
1949

1. Occupation: (Multiply by 4) Classify the father according to kind
of occupation and then rate him according to level, using attached
charts.

OCCUPATIONAL' RATINGS FOR THE INDEX OF STATUS CHARACTERISTICS

PROFESSIONALS. PROPRIETORS BUSINESSMEN WHITE COLLAR WORKERS

1. Doctor, dentist,
engineer, judge,
lawyer, minister,
professor, school
supt., et al.

Investment of
$75-100,000 in
business or in-
dustry; varies by
community size.

"Top management"
pres., mgr.,
execs. of corper-
ations, public
utilities, banks,
et al.

Exec, Sec'y. of
status orgns.,
C.P.A.; editor of
reputed newspapers,
magazines; exec.
level of government.

2. H.S.teacher;
trained nurse;
chiropodist;.

mortician;
minister (no
college educ.);
veterinarian.

Reputed value
of $20-70,000;
a very good
business but not
the largest
kind.

Asst., dept,,
& office mgrs.
or supervisors;
mgrs, of _Large
branches; manu-
facturers'
agents,

Accountant;
insurance, stock and
bond, real estate
men in reputed firms;
columnist, editorial
writer, etc.

3. Grade school
teacher; asst.
to undertaker;
optician; city'

veterinarian;
pharmacist; any
unionized pro-
fession.

Value of equity
reputed $5-
20,000 in a
"good" but
rather "small"
business,

Mgrs..of branch
stores and busi-
nesses (no
office staff);
buyers and sales-
men with "con-
nections";
(office and
secretary).

Bank and broker's
clerks; secretary;
senior postal
clerk; RR agent;
supervisor in pub.
utilities; county &
civic officials;
newspaper' reporters.

Value or equity
in business of
$2-5,000; few if
any employees.

Stenographer, bookkeeper, typist,
mail clerks; ticket agent; auto, book,
clothing, drygoods salesmen; govt
clerks; office employees.

Note: Actors, authors, musicians, artists, etc. may be rated from ff177771.
on'the-151S-cif reputation of their work, degree of acceptance, etc.
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PROFESSIONALS PROPRIETORS BUSINESSMEN WHITE COLLAR WORKERS

Value or equity Drugstore, hardware, grocery, five-
$500-2,000; no and-dime clerks, telephone and beauty
employees. operators; dressmaker; practical

nurse; etc.

Less than $500
value or equity.

"Gentlemen farmers," land-
owners not directly super-
vising operation; the
"patrons" of community
activities.

Landowners, operators, and
managers of large proper-
ties with active urban
life.

3. Small conzrar:tor who
works with his men.

Commercial pilot. Owners and operators of
good mechanized farms,
with "hired hands."

Construction, factory,
or mine foreman;
carpenter, plumber,
electrician, master
mechanics; RR engi-
printer.

Police captain;
butcher, tailor, dry
cleaner; RR and
Pullman conductors;
"White collar men."

Small landowners and the
"forgotten farmer" who
owns a "decent place";
operators of good leased
property employing hired
help.

5. Apprentice to skilled

trades; timekeeper;
RR fireman or brake-
man; tel. lineman;

medium-skilled fac-
tory workers.

Policemen, barber;
gas station operator
butcher's apprentice
bartender; head
waiter; laundry' a-
gent.

Tenants on good farms;
;owners of farms who just
;manage to eke out a
living, some "by working
out," others by working in
plants, etc. to supplement

cincome from crops.
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MANUAL WORKERS SERVICE PERSONNEL

6. Semi-skilled factory
ani production
workers; warehoube-
men; janitors;
watchmen; cook
(unless reputed)

77-7747377rs; unskilled
miners & mill hands;
section hands;
migrant workers;
scrub women; laun-
dresses.

Taxi and truck dri-
vers; baggagemen,
delivery men; gas
stations attendants
waitresses.

LANDOWNERS, FARMERS

Sharecroppers, establish-
ed farm laborers; sub-
sistence farmers who work

; at unskilled jobs, e.g.,
"cottagers."

Domestic servant
(but not butler or
housekeeper); bus
buys.

Reputed lawbreakers

Migrant workers: unestab-
lished and do not want
to be; move with the
seasons.

Unemployed; "no occupation."

8o



APPENDIX C

TABLE 75. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE N = 866

Observed

Pxedlcted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

415
14

2.3.50
215.49

16
421

217.49
219.5.1.

431

435

Total 429 429 437 437 866

Degrees of freedom: 1

Chi square value: 750.180

TABLE 76. SIGNIFICANCE OF EFFICIENCY OF
PREDICT PERSISTENCE: FEMALES N = 334

p.001

VARIABLES TO

Predicted

TotalObserved Dropout Persister

Obs Exp Obs Exp

Dropout
Persister

169
4

90.83
82.52

6

155
84.00
76.32

175

159

Total 173 173 161 161 334

Degrees of freedom: i

Chi square value: 295.531

8i

p<.001



APPENDIX C

TABLE 77. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: MALES N = 532

Observed

P tal.td

TotalDr,1,..L.1.

Obs

Pexsls ex

ExpObs

-----i

Exp

Dropout
Persister

447
6

12440
.32.29

9
d68

133.29
J.43.70

256
276

Total 255 255 277 2F7 532

Degrees of freedom: 1

Chi square value: 466.259

TABLE 78. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: AGE SIXTEEN AND UNDER N = 151

Predicted

TotalObserved Dropout Persister

Obs Exp Obs Exp

Dropout
Persister

125
1

'106.81

.L9.19

3

22

21 19
3.81

128
23

Total 126 126 25 25 151

Degrees of freedom: i

Chi Square value: 122498

041

p(.001



APPENDIX C

TABLE 79. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: AGE SIXTEEN TO SEVENTEEN N = 242

Observed

Predicted

,

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

4.46

J.

90.51
56.49

3
92

.

58.49

36.51

.

149

93

Total 147 4.47 95 95 242

Degrees of freedom: 1
Chi square value: 225.580 p.001

TABLE 80. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: AGE SEVENTEEN TO EIGHTEEN N = 334

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

99
5

31.76
72.24

3

227
70.24

159.76
102
232

Total 104 104 230 230 334

,

Degrees of freedom: 1

Chi square value: 297 635

83

pCool



APPENDIX C

TABLE 81, SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE; AGE, EIGHTEEN AND OVER N = 132

Observed

Prcia7.ted

Drcipota Persister

Obs Exp Obs Exp

Total

Dropout
Persister

44 .L5,66

2

29.,32

56.66
45

87

Total 46 46 86 86 132

Degrees of freedom: 1

Chi square va.Lue: 1,9.,30 P :.001

TABLE 82. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: FIRST QUARTILE N = 147

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

22

7

4,54
24.46

i

1J

18.46
99.54

23

124

Total 29 29 118 118 147

Degrees of freedom:
Chi square value: 99.18(

84

p(. 001



APPENDIX C

TABLE 83. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: SECOND QUARTILE N = 451

Observed

Predicted

Droixut Persister Total

Obs Exp Obs Exp

Dropout
Persister

155

69
115.23
108.77

77
150

116.77
110.23

232
219

Total 224 224 227 227 451

Degrees of freedom: 1

Chi square value: 56.160 p<.001

TABLE 84. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: THIRD QUARTILE N = 241

Observed

Predicted

R

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

132 89 98

7 49.02
24 66.02
78 35,98

156
85

Total 139 139 102 102 241

Degrees of freedom: 1
Chi square value: 131.458

85

p<.001
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TABLE 85, SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: BIRTH ORDER, SINGLE CHILD OR TWIN
N = 25

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

.1.0

0

4,00
6,00

0

15

600
9.00

10

15

Total 10 10 15 25

Degrees of freedom:
Chi square value: 25.000

TABLE 86. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: BIRTH ORDER, OLDEST CHILD N = 179

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

T2 36,65
10 45.35

8 43.35
89 53.65

80

99

Total 82 82 97 97 179

Degrees of freedom: 1

Chi square value: 113.769

86

P.001
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TABLE 87. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: BIRTH ORDER, MIDDLE CHILD N = 230

Observed

Predicted

Dropout Persister

Obs Exp Obs Exp

Total

Dropout

Persister
90 62,50
25 52.50

35 62.50
8o 52.50

125
105

Total 115 115 115 115 230

Degrees of freedom: 1
Chi square value: 153.009 p 001

TABLE 88. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: BIRTH ORDER, YOUNGEST CHILD N = 182

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

64 29.57
14 48.43

5 39.43
99 64.57

69

113

Total. 78 78 104 io4 182

Degrees of freedom: 1

Chi square value: 112.988

87

P(. 001
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TABLE 89, SIGNIFICANCE CF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: FATHER'S OCCUPATION, LEVELS ONE
AND TWO N =

Observed

Predicted

Dropout Persister Total

Obs Exp Obs Exp

Dropout
Persister

3

0

(5

2.25
0

9

2.25
6,75

3

9

Total 3 3 9 9 12

Degrees of freedom: 1

Chi square value: 12.000

TABLE 90. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: FATHER'S OCCUPATION, LEVELS THREE
AND FOUR N = 138

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

23
15

7.98
30.00

6

94
21.01
79.00

29
109

Total 8 38 100 100 138

Degrees of freedom: I

Chi square value: 49.542

88

P.001
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TABLE 91, SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: FATHER'S OCCUPATION, LEVELS FIVE
AND SIX N = 338

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

143 91.40
24 75.60

42 9360
129 71.40

185
153

Total 167 167 171 171 338

Degrees of freedom: 1

Chi square value: 127.196 p<. 001,

TABLE 92. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: FATHER'S OCCUPATION,' LEVELS SEVEN
AND EIGHT N = 185

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

67' 44.11
18 40.89

29 5189
71 48.11

96
89

Total 85 85 . 100 100 185

Degrees of freedom: i

Chi square value: 45.680

89

p(.001
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TABLE 91. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATINGGETTING ALONG
WITH OTHERS, FEMALE, #3 N = 101

Observed

Dropout
Persister

Predicted

Dropout Persister

Obs Exp Obs Exp

Total

72 49.12 1 23.88
0 22.88 34 1,1_2

73
34

Total 72 35 35 107

Degrees of freedom: 1

Chi square value: 102,5i6 p<.001

TABLE 94n SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
1721=PERSISTENCE: TEACHER RATING -- GETTING ALONG
WITH OTHERS, MALE, #3 N = 246

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

120 67.63

1 59.37

11 63.37
108 55.63

131

115

Total 127 127 119 119 246

Degrees of freedom:
Chi square value: 179.328

90

p.001
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TABLE 95. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: GETTING ALONG WITH OTHERS, FEMALE,
#4 N = 172

Observed

Predicted

Dropout Persister Total

Obs Exp Obs Exp

Dropout
Persister

68
17

34.59
50.4.1.

2

85
35.41
51 59

70

102

Total 85 85 87 87 172

Degrees of freedom: 1

Chi square vhlue: .1.07.572 p<.001

TABLE 96. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PliEDICT PERSISTENCE: TEACHER RATING--GETTING ALONG WITH
OTHERS, MALE, #4 N = 203

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

60

19
24.13
54.87

2

122
37.87
86.13

62
141

Total 79 79 124 124 203

Degrees of freedom: 1
Chi square value: 127.579

91

p (.001



:ABLE 9'. 64.U:5,

FREDLA. E
#2 N = .3

tyNi
4,4

C

VA ABLES TO
# 44 4"'"""

Observed Total.

Dropout
Persister li

) c Ao.o4
50

120

1/

Total 10 . 131

Degret
Chi square

TABLE 90. KGN,kit,A vF \,,ARIABLES TO
PREDICT FERS",,sTEN,;:. EEAaER RAT1NGRESPONSIBILITY,
#3 N= 469

Observed

r ,zal,;ted

TotalDr ,p.. Ott Persis;ter

06$ Exp Obi Exp

Dropout
Persister

169 (e.8u

9 .05 :.;.0

j.. 14(.20
e6U 18,5,60

200
289

Total 118 x.18 ill .51J. 489

Degrees of treed,m: J.

Chi square va4.ue: 3,58 x.96

e



APPENDIX

TABLE 99, SIGNIFICANCE OF
PREDICT PERSISTENCE: TEAC
#4 N = 150

C

EFFICIENCY. OF VARIABLES TO
HER RATING--RESPONS1BILITY,

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

33 _44,04

21 39.96
6 24,96

90 7.1.04

39
111

Total 54 54 96 96 150

Degree
Chi s

s of freedm: 1

quare value: 54.062 p.001.

TABLE 100. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--SELF-CONTROL,
FEMALE, #3 N

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout

Persister
75

5

42.35
37.65

6

67
38,65
34.35

81

72

Total 80 80 73 73 153

Degrees of freedom: 1

Chi square value: 112.238

93

p.001
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TABLE 10.. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--SELF-CONTROL,
MALE, #3 N = 3a.(

Observed

Predicted

Drc,pout

Obs Exp

Persister

Obs Exp

Total

Dropout
Persister

59 18
74.b2

tio8d 140

170 102,4.0 177

Total J.j4 1_14 183 183 31T

Degrees oi freedom: 1

Chi square va. : 240.841 p<.001

TABLE 102. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--SELF-CONTROL,
FEMALE, #4 N = 134

Predicted

Observed Dropout Persister

Obs Exp Obs Exp

Dropout
Persister

53
0

22.15
30.85

3

78
33.85
47.15

Total 53 53 81 8i

Total

56
78

134

Degrees of freedom: i

Chi square value: 122.117 p<001

94
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TABLE 103. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--SELF-CONTROL,
MALE, #4 N = 123

Observed

Dropout
Persister

Predicted

Dropout Persister

Obs Exp

39 13.32
3 28.68

Total 42 42

Obs

0 25.68
81 55.32

81 81

Degrees of freedom: 1
Chi square value: 110.103 p<.001

Total

TABLE 104. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--WORK HABITS,
#2 N = 174

Observed

Dropout
Persister

Total

Predicted

Dropout Persister

Obs Exp Obs Exp

145 125. r8
0 19.16

145 145

6 25.22
23 3.84

29 29

Degrees of freedom: 1
Chi square value: 132.440 p ,v001

95

39
84

123

Total

.151

23

1.74
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TABLE 105 SIGNIFICANCE uF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--WORK HABITS, #3
N z 484

Observed

Predicted.

Dropout Persister Total

Obs Exp Obs Exp

Dropout
Persister

138
.L4

56.21
95 78

41

291
.4.4)2J9

209.21
179
305

Total 4.52 152 332 332 484

Degrees ut freedom: 1

Chi square vaiue: 275.264 p(.001

TABLE 106. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: TEACHER RATING--WORK HABITS, #4
N = III

Observed

Predicted

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

25

i

6.22
19,78

3

88

21.78
69,22

28
89

Total 26 26 91 91 117

Degrees of freedom: i.

Chi square value: 95.821

96

p.001
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TABLE a07. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: THROUGH CROSS-VALIDATION N = 269

Observed

Predicted

Dropout Persistex Total

Obs. Exp Obs Exp

Drz,Nat
Persister

124
18

71.79
70.21

12
115

64.21
62.79

136
133

Total .1.42 1,42 127 127 269

Degrees of freedom: i

Chi square value: 162.660 p<.001

TABLE 108. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: THROUGH CROSS-VALIDATION, FEMALES
N = 109

Observed

Predicted ,

TotalDropout Persister

Obs Exp Obs Exp

Dropout
Persister

14
8

11.91
10.09

45

42

47.09
39,91

59
50

Total 22 22 87 87 109

Degrees of freedom: 1

Chi square value: 1.066

91

P<.50



APPENDIX C

TABLE 409. SIGNIFICANCE OF EFFICIENCY OF VARIABLES TO
PREDICT PERSISTENCE: THROUGH CROSS-VALIDATION, MALES
N = 160

Observed

Predicted

Drpout Persister Total

Obs Exp Obs Exp

Dr,,pcut

Persister
TT

12

4283
46.17

0

71

34.17

36J33
77
83

Total 89 89 .
71 71 160

Degrees of freedom: 1
Chi square value: 118,422

98

p <.001


